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== “Ghristmas Radio Set 


Radiotrons: 


ws Bs use only genuine RCA Radiotrons 


$230 


EAD all the claims of all the makers of radio 
sets—and then remember this when you buy— 
that getting what is claimed for a set depends upon 
the quality of the racuum tube put into it. You 


EHS) Boo cannot get clearness—you cannot get distance—you 
Rectrons: cannot get volume—unless the tubes get it. ‘That is 

Ux-213 $7.00 ‘ is a ieastat eve 

Denon $83 why it is so important to look at the base of every 


aeeae tube, to be sure it is a genuine RCA Radiotron, 
tbe is tbe same 


seek SAL great gift 
for any fan — at 25° 


) +A radio fan will appreciate a “spare” Radiotron, 


just as an autoist appreciates a spare tire. But the 
Radiotron—a genuine RCA Radiotron—costs only 
$2.50. If you nore what make of set a man owns, 
any dealer can tell you which Ape of Radiotron he 
uses, and you can give him exactly what he would 
choose for himself, 


for owners of Super-Heterodynes 
— the new power tube 


Every owner of a Radiola Super-Heterodyne can 
bring his set right up-to-date with the latest im- 
provement, if you give him the new dry battery 
power Radiotron UX-120, and the adapter. The 
adapter costs but $1.50. And this new tube means 
great volume with berter tone than ever! 


RADIO CORPORATION OF AMERICA 
© CHICAGO NEW AN FRANCISCO 


storage barcery 


ses. MADE BY THE MAKERS OF RADIOLAS 
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How Kolster Reveals RADIO'S 
“LOST 


Subtle overtones now 
developed. A won- 
drous achievement in 


tonal perfection 
paseo cea ahi at yon veroeree baer 


‘The climax in reception, the ideal in 
Your ear wil instantly detest Koler 


You'll recognize of 
ou 
sone Es ae Solos, Sead 
viduality. 

If Zimbalist plays, it is Zimbalist—as 
if you were actually in the studio. ‘There 
is no interference, no muflling, no exag’ 


whoever or whatever is broadcast i 
Paterno Gh toneciie 
from broadcasting. 


shag Me turn from 
arte ~ a ae Kolster has ty 

gle conte" tuning Ww 
| dks; No, claré’ of baange 


* I combere, 
sais a: tcc Jodo tts br 
: over 
onlay ee }| stations. sic 
you turn the Kolster tor. In short, the radio you've expected. 
Whatever is on the air comes in I! ‘The refinements you've wanted. Radio 
easily, pecfectly. at its best, 
To hear a Kolster gives a new thrill. It 
new standards, 
B)  Hicar the Kolster in your own home or at 
a Kolster dealer's shop. Five beautiful 
© ‘models. De luxe, but not expensive. 


Fepenat Texecrarn Company 
Gof California) 
Woolworth Building, New York City 


KOLSTER RADIO 
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25 cents a Copy: 
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$2.50 a Year 


Popular Science Monthly 


‘The Magazine of Invention and Discovery 


Published in New York City at 


250 Fourth Avenue 


Features in This Issue 


LL outdoors _ is the 
Remington Schuyler, the 
American Indi 

where, we think you wi 
has he portrayed the 
thrill of winter more master= 
fully than in the painting on 
the cover of this issue. If 
this picture makes you want to 
build a winged toboggan and 
try it on the nearest hill, your 
enthusiasm will be doubled 
raphic 
ion of this fascinating 
new winter sport by its orig- 
inator, ‘Turn to page 72. 
HETHER clothes make 
the man or not, it is 
fairly certain that spotted and 
shabby clothes never get a 
man very far. For every one who 
values the measure of self-respect 
tobe drawn from a neat appearance, 
the article by an expert dry: cleaner 
on page 23 holds a wealth of useful 
information on a little understood 
subject. 


And 200 Other Articles and Pictures, including— 


fe ae 


‘hy Peter Vischer 


studio 


painter; but no- 


of 


‘The sutogieo, amazing fying machine, that Bape ite 
‘wings lke «Bird, described on page 13 of this iene 


FTER all that has been said and 

written aboutmemory and how 
to improve it, a Columbia Uni- 
versity professor at last has really 
hit the nail on the head on page 26 of 
this issue. He offers us no short cut 
toperfect memory. Instead he shows 


“i 


iy Jobe fe Xtetfakon 


ie eee ND en 


By Francis Gom=Smith 


By ifaion Clark 2 

ag Seas aggept——_ 

wheetesina Crag 
By Truman Steen 


us how we can manage more 
efficiently the marvelous filing 
system of our minds and so 
increase its working capacity. 

Professor Robert S, Wood- 
worth also cites interesting in- 
stances of men who have ni 
urally remarkable memori 

eee 
AVE ze been, cau by 
the hard coal shortage? 
‘There’sa sure way to beat the 
problem, as you will learn 
when you turn to the article 
on page 34. 

Tetells you just how you can 
burn soft coal in your furnace 
almost, if not quite, as ef 
fectively as anthracite, 

HAT often - dreamed - of 
: achievement—vertical 
flight from the roofs of buildings and 
homes—may be brought a step nearer 
reality by the remarkable flying 
machine, the autogiro, pictured here, 
On page 13 you will read of its re- 
markable test flight. 
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Brandes 


EXPERTS IN RADIO ACOUSTICS SINCE 1908 


The Brandes Cabinet of 

thowany, Sneed in 
ped gy rovetorae ume~trucintone. Sanat bern The ame 
of furniture that con ‘Adjustable. unit, quality of tone and 


ven greater 
seal remarkable Par oe enh 


= 


Senet ek 
Sense foes 
acest We (ee 
Be Splat a 
fetter! 
Ssene 


Send for an interesting ‘ThenewBrandesspeak- 
booklee describing cen perfected now after 
Acoustics by Brandes. 1 ee a of ex- 
BrandesProductsCorp. a Clarified mellowness to 
200 Me. Pleasant Ave. the low tones, new 

Newark, N. J. Founded sweetness €0 

the high. 

Be sure your set is in ite 
best voice-atways swith 
acoustics by” Brandes. 


o 
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Are You 
Looking for 


9, 1926 


OPPORTUNITY? 


Turn to ‘Pages 120 to 150 


You'll find in our new section 
“Money- Making Opportunities” 
just the Opportunity you seek! 


6 vou want to make money ? 
‘Are you dissatisfied with your 
Job, your salary, your future? 


Do'you envy those who are 
better paid than you? 


‘There's just one sure way to get 
ahead, to ¢limb out of the small pay 
rut—and that way is through Train- 
ing. And there are several ways to 
get the right kind of training for the 
Job you want to fill—through home 
‘study from a reputable correspondence 
school, through technical books, or 
through a short course in a residence 
trade school, 


A New Service to Readers of 
Popular Science Monthly 


Popular Science Monthly is the meet- 
ing place for those who want training 
and those who are expert in giving it. 
‘Thousands of men and boys have been 
started on the road to greater earning 
power through advertisements in this 
magazine. 


Now, as an added service to you—to 
make it easier for you to decide on 
the training you Wwish—we have 
grouped all advertisements of this kind 
in our new section, “Money-Making 
Opportunities.” You'll find it on pages 
120 to 150 of this issue, 


It will pay you to turn to these 
pages—to read over carefully the ad 
vertisements of sehools and books eov- 
ering the field in which you are most 
interested—and then to act! Choose 
the line of work that appeals to you 
moat, and write to the advertisers in 
that line for full particulars of their 
training. 


How Thousands Have Already 
Won Success 


Men with no experience, with little 
education, with nothing to help them 
but their’ own ambition to be some- 
body, have found success through ads 
in Popular Seience Monthly. They saw 
the announcements of courses of train- 
ing here. They sent the coupons, de- 
cided which offered them the best op- 
portunity, and then, through the train- 
ing they received, rose quickly to po- 
sitions of responsibility and greater 
earning power. 


—————___—_—— 
It will pay you to 
read, “Money-Ma- 
king Opportunities” 
(PAGES 120 to 150] 


$100 in 
Prizes! 


FULL DETAILS OF THIS BIG 
OFFER AND THE WINNERS 
IN LAST MONTH'S CONTEST 
WILLBEFOUND ON PAGE120 


*What’s Your ‘future?”’ 


Clerks have become star satesmen— 
farm boys have become electrical ex- 
perts—bookkeepers have become ex- 
eee deeountants, “Men who had never 
before been able to earn more than 
$25 5 a week, are now making 
$50, $75, $100 and more. And they 
don't work half so hard. But they are 
trained men—specialists. in their field 
—and it’s trained specialist, not the 
unskilled ‘and untrained worker, who 
gets the big money. 


You Risk Nothing When You 
Write for Details 


the faets about any 
ing advertised under 
Making Opportunities” with- 

lightest obligation to your- 


5 or 8: 


You can get al 
Course oft 
“Mone; 
out, the 
self. 
Hence you don't risk a thing when 
you answer an advertisement of train- 
Ing in Popular Science Monthly. You 
i lose nothing—and you open up 
for yourself bigger opportunities, a 
bright future, more and better chances 
to earn big pay, than you ever had 
before. 


What Others Have Done You, 
Too, Can Do! 


‘The men_who found suecess through 
Popular Seience ads aren't any smart- 
er or more ambitious than you. They. 
only had the same opportunity that 
you have now. They simply decided 

they wanted to do—and then 


aid it. 

Make your seci 
“doer"—not a, “wishe 
to study’ the “Money-Making' Oppor- 
tunities” on pages 120 to 100 of this 
magazine. It may be the turning 
point of your life! 


Get started now on the 
Road to Success—see pages120-150 
—teo 


Pies Made the Tycos Way 


'HOUSANDS of pies a day, hundreds of thousands a 
year—every one with crisp, flaky crust and the fill- 
ing baked just right. 

Uniformity in product, the all essential in modern baking on a quantity 
basis, is made possible by the use of eee Electric-Contact Tem 
Control. No longer do bakers depend on the labor-wasting hand adjust- 
ments of the gas valve with the inevitable variations in temperature thar 
means spoilage and delays in delivery. The uniformity that bakers get can 
be had in home baking if the Taylor Oven Thermometer is used. 

Guesswork and uncertainty in baking and in every other industry em- 

loying heat processes have been eliminated by the use of Jyees Instruments 

for indicating, Recording and Controlling Temperatures-the Sixth Sense 
of Industry. 

If you use heat in your manufacturing processes—whether for making 
armor-plate or baking enamel on cuff buttons, for making rubber tires or 
hatching eggs or making paints, metalware, furniture or any other product 
thac goes through heat treating processes, you need in your plant Free 
Instruments for Indicating, Recording and Controlling Temperatures. 


To Manufacturers 
Bees Engincers have effected substantial economy for manufacturers in every line of 
industry by applying the fee "Sisth Sense.” Whatever your problem in the indica- 
ting, recording oF controlling of heat, there is Yee Instrument to serve you. Write 
us forliterarure on any instrument o¢ typeof insrament, and ie will be sene promptly. 


Or, if you prefer, our engineers will consul with you on the sppliction ofthe 
Sixth SCose in your plant. : ai om 


aylor Instrument Companies 


U.S.A. 
‘Canadian Plants Fee BUILDING, TORONTO 
SHORT 6 MASON, LTD., Manufacturing Distributors in Great Britain 


Boos Ophce Thermomee 


ma Rr heperer 
fpemen offiency. oa : if 


way in unfamiliar 
So Boh 1 country. 
To enue yout0 get Few Fewer Thermos 
the ‘mose good from — A necesity in ev 
your bath, home 
ir Home Set Tews Strmoruide 
BikeOven Thermom- Foreauts the weather 
ster,Candy Theemom- twenty-four hours 
eer, Sugar Meter. The ahead with depend: 
Secret of accurate re 
sults in cooking. 
Fee Wail Thermometers To enable you tok 
To help you maintain the hi miity ofthe 
4 temperature in your ere In you! 
house conducive to home correct at all 
good health mes, 
Your dealer wl shew them to Ashu 
sre penal jorbookieu oneny al the shove, 


Geos Sphygmomanometer, Pocket and Office 
pes 

‘oor Urinalysis Glassware. 

Beet Fever Thermometers. 
Bulletins on request. 


f THE SIXTH SENSE OF INDUSTRY 


Tycos Temperature Instruments | 


ECORDING + CONTROLLING 


_™ INDICATING + 
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How Battery Chargers Are Tested 


Profesor Barrett testing a umber of battery chargers 
tbibmitted fo the Popular Sconce Inatcste of Sendra 
foe nppeoval. "Notice the highly sensitive reonding 
incters that male ft pomible to obtain accurate Fecaeds 
of the charger performance im thorough, continue ess 
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Separating the Good from the Bad 
in Battery Chargers 


ITH the many powerful radio 

wets now in use, the majority 

‘of which operate most satisfae- 
torily on storage batteries, the selection 
‘of a good battery charger is an important 
problem to many. 

It in most easential that the batteries 
be in first class condition if the receiving 
set in to give reception of the first order. 
‘And it requires battery charger of the 
beat type to keep the batteries in such a 
condition. 

‘The choico of a battery charger is, 
therefore, worthy of the same careful 
consideration as is generally given to the 
selection of the set itself. ‘The tests that 
the Popular Science Institute of Standards 
makes on battery chargers are no whit 
Jess exacting and thorough than are made 
‘on radio receiving sets. 

‘There are five points for which the 
Popular Science Institute of Standards 
tests battery chargers. The first of these 
is to determine the charging rate. The 
exact rate for different battery conditions 
‘partly charged, completely charged, 
ete.—is found. ‘Tapering characteristics 
are checked. 

‘The next point to be determined is 
whether the charger requires adjustment 
and how often this adjustment is required. 
‘This is a very important consideration, 
for the large majority of people who 
purchase battery chargers are not techni- 
cally familiar with their construction and 
will not be able to get complete satisfac- 
tion from a charger that requires frequent 
and complicated adjustment. 


By Prof. Sampson K. Barrett 


Chief Engineer of battery and bat- 
tery-charfer tests, Popular Science 
Institute of Standards 


‘The third point for which a charger is 
tested is general efficiency. If a charger’s 
cost of operation is 90 high that it offsets 
the economy of using a charger, it is not 
approved by the Popular Science In- 
stitute of Standards. 

Tt then is determined whether the 


Gy 7 


e 
POPULAR SCIENCE 
Monthly 


Guarantee 


‘The above seal on an advertisement 
Buskranim eset 
to have been aj after test by 
ey rte 
Fa 
ilar Science Mont! 
oie oe arabia 
Prot foley es 
se ie i in 
elearning eae 
that these products. will give 
Se ommneonaes 
= i= 
hese products are guaranteed this 
satisfaction by Popular Science 
‘arsenal ‘Tue Pustistters. 


charger has an indefinite life, or whether 
there are parts that must be replaced. 
In the case of the latter, life tents ure 
conducted on the replaceable parts, If 
the charger is to give satisfactory and 
economical service, these parts must be 
reasonably durable and lasting 

Quietness in operation is the fifth and 
final point for which the Institute teats 
battery chargers, No charger is approved 
unless its, mechanical and electrical con- 
struction is such that it permits reasonably. 
quiet operation. 

‘To make these tests, a battery charger 
is connected with a supply in the In- 
stitute laboratory just as the user would 
connect it, Manufacturer's directions are 
{followed exactly, thus determining whether 
these are sufficiently full and explicit. 

Meters of high sensitivity then are 
introduced. The illustration at the top 
of the page shows quite clearly how these 
meters are connected. The recording 
meters make it possible to obtain exact 
records of the charger performance in 
continuous tests. 

‘A charger that, has passed these tests 
by the Popular Science Institute is certain 
to add to, and not detract from, the 
general efficiency of a radio receiving 
outfit. Readers of PoruLan SciENcE 
Mowtaty who are contemplating the 
purchase of a battery charger, of any 
‘other radio of tool products, ean secure a 
list of tested equipment by addressing 
the Popular Science Institute, 260 Fourth 
Avenue, New York, N. ¥. 

Send for List of Approved Products 


January, 1926 POPULAR SCIENCE MONTHLY 


“Equip your set with 
ite Radio Power Units 
They provide unfailing, uniform 
current for both circuits 


ars, sson Equip your set with Balkite Radio Power Unita purer oncwre 
‘improve and simplify radio reception. With 

their use your current supply is unfailing and always 

‘exactly what is required for each circuit. They redu 

the amount of attention you give your set. 

The popular Balkite Battery Charger is entirely 
noiseless and can be used while the set isin operation. 
ip The Balkite Trickle Charger converts your “A” 

ttery into a permanent "A" power unit that auto- 
matically supplies full “A” current at all times from 
the light socket. 

Balkite“B" II is also well known. It was the out- 
standing development in radio last year. Iteliminates 
“B" batteries and supplies plate current from the 
light socket. It fits any set. 

The new Balkite “B” at $35 is especially designed 
toserve sets of 6 tubes and less. With such sets it will 
PIEETE, acts owe Dalits “BHT wih st of 


: SB" current requirements 
Price $19.50 Went Recher 820 

Rome Noiseless—No bulbs— Permanent 

Z All Balkite Radio Power Units are based on the same 


principle.Allare entirely noiseless in operation. They 
have no moving parts, no bulbs, and nothing to ad- 
just, break or get outof order. They cannot deteriorate 
through use or disuse —each is a permanent piece of 
equipment with nothing to wear out or replace. 
They require no other attention than the infrequent 
addition of wa do not interfere with your 
set or your neighbor's, Their current consumption 
is remarkably low. They require no changes or addi- 
tions to your set. They constitutea complete,trouble- 
free radio power equipment, one that is economical, 
unfailing in operation, and eliminates the possibility 
of run-down batteries 


Manufactured by 
FANSTEEL PRODUCTS COMPANY, Inc. 
North Chicago, Ilinois 


eas FANSTEEL . ° 
oe Balkite 
SSsgmeynmee Radio Power Units 


Tn Coma, $15 


Balkite “B” II 


BALKITE “B" 


© This seal on a radio.or tool adverttement signifies the approval of the INSTITUTE OF STANDARDS See page’ 


POPULAR SCIENCE MONTHLY January, 1926 


Only One Dial to Tune 
ae 
CORPORATION 


MU-RAD RAL 


(The - ONE DIAL CONTROL ~ 


Transcontinental Receittr 4 


Why Curiosity Pays 


RE you curious? Why? When? Where? conspired against me. ‘They put me ina 
Te Oe Tiee oh ap Goes epee in, SEER CAGE earia iback val ih es gue 
jew Jersey is a miniature house, built tucked me up, and left me to my curiosi 

twenty-one yearsago, Asmall, square house Could Idoit? The answer was no. A, 
with a peaked roof, about fifteen by fifteen. could I do it? ‘The answer was yes, 
It remains unchanged from the time of its cumulative current of an insatiable curiosity 
birth, except fora new roof, Originally itheld — swept me along to victory. From the day 
a Franklin stove. In the dead of winter, that house was finished my 
the thermometer below T could poke a certain. Thad the laugh on them. 
few sticks of wood into that stove and is one of the greatest moving for 
three and a half minutes the house wouldbe world, Curiosity killed a cat and Blu 
x hot I would have to open the window. beard’s wife. It saved my life. ‘To und 
I built it myself, out of curiosity plus stand it, to control it, to develop it, to turn it 
at the right moment, is to be one King 


¢ has been quite a traveler. in among just the few at the top, ‘The 
When I moved, I took it with me tomy next ladder of success is built on interrogations, 
residence. When Thought my present home, Let me suggest a method. 
T brought it with me. It has seen the world, 
has rubbed up against humanity, and has [DLE curiosity almost always oceup 
been a shelter for man and beast, with single objects, and is a waste of ti 


ke it with 


When I die I shall hope to 
Not that I doubt there are still available man- Material objects and results 
sionsin the sky. But there might be a delay. itably. My question “Ca 
Besides, 1 would want the good angels to a house?” was answered eventu 
know that I built this house myself with my house itself. Result: Health. 
own hands, and that it once saved my life. In many cases, it takes courage to be curi- 
You see, I am an optimist not only about the ous. But it pays the biggest returns in the 
present ‘but the future. All on account of world. When any problem presents itself— 
curiosity. I, domestic, or edticational— 


s itself with principles 


When I built it f was very ill, trying to beat question wus about it. The mere 
tuberculosi Friend doctor came along one fhet of formulating a question starts you on 
day and said if I could do some work in the the road to the true answe 


open air, it would help. I had seen log Here are four sample questions. They can 
cabins in the mountains. Bungalows then be multiplied indefinitely. It is one of the 
were coming in and I had seen pictures of most interesting and profitable games: Why 
them. am I too thin? Why am I too fat? What 
“Tam a little man,” T said, “but can I makes me bashful? What makes me timid? 
build a house in my back yard?” When we introduce an interrogation point 
And they laughed at me. The fact was, I into our minds, it is like a bloodhound on the 


never had made anything in my life. Always jets up until the answer is 
jy man about the house 
idered a hopeless mess. Every one —THOMAS L. MASSON. 
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core te 2a aes 
‘the zero mark for the low range. 


to take care of future 
‘ones. 


is thus well-equipped 

‘a5 well as all present 

saler to demonstrate this and other 
radio development 


Eek 
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‘Shooting » line from a mortar on the deck of the Present 
Harding to the sinking freighter T4nasio Floris, toned ad 
bartered, ot the merey of mountainous waren, A femart 
bblephotograph taken during the heroic renews tat was eet 
c's few works ago, and tha wae ade por vce 


ow an Invisible 
Lifeline Rescues 
Men from the Sea 


A Story of Heroism Made Possible by 


few weeks agoin the mountainous 

raver and cavernous depths 
of the worst storm an angry Atlantic has 
concocted in many years, it was an in- 
visible lifeline that held out hope to her 
‘badly battered crew. ‘That line was com- 
posed of the dots and dashes of Morse 
code sent by wireless. 

‘A tempest in mid-Atlantic would well 
bea match for the iron boxes that sail the 
seas but for that invisible lifeline. Gales 
that sweep like eyclones, waves that coil 
and strike like giant sledges, swirling 
waters that hiss ominously and churn and 
churn, still taunt and harass seamen— 
much’as they ever did. 

Ships still are swallowed by a hungry 
ocean. Even now restless waters are 
Ticking the iron bones of the Italian 
freighter. But, thanks to radio, and to 
the traditional ‘courage and humanity of 
‘one seaman called to the aid of another, 
‘those bones are dry of their marrow of 


HEN the Italian freighter Ignazio 
Florio was pitched and tossed a 


By Peter Vischer 


men. Twenty-seven men and a cat were 
saved from the canted deck of the Zgnazio 
Florio by Capt. Paul C. Grening, of the 
United States liner President Harding. 
Only one man and a dog were lost, the one 
an officer swept from his bridge by a 
thunderous wave before the President 
Harding was called to rescue; the other, 
smashed against the side of the freighter 
as he tried to swim to his rescuers. 

Thus is the ingenuity of man, as ex- 
pressed in progressing science, succeeding 
in his struggles against what were once 
considered insuperable natural odds, acts 

a displeased god. ‘Thus is man invent- 
ing new life insurance for himself. But 
for the helping hand of science, storms 
would have taken a lamentable toll of lif 
during the week the hapless Ignazio 
Florio foundered. 

George Koble, radio officer of the 
President Harding, was sitting in his 
cabin one night, ‘phones on his ears, 


— 
FS savets 


‘The doornedfrelghte 
ers crew of 2 being 


Wireless 


cigarette alight. All at once he straight= 
‘ened up. His hands went to the phones 
and he listened sharply. A switch 
clicked home and generators began to 
whine, He had the Florio's SOS. Pos- 
sibly you heard it on your own radio set. 
Certainly, if you live in the eastern part 
‘of the United States, broadcasting sud- 
denly was stopped for you when the call 
of distress sounded. 


KOHLE grabbed the speaking tube and 
shouted to his captain, who was gaz- 
ing outward from a tossing bridge. He 
broadeast the SOS and got five answers 
out of infinity—from the Lorain, Eleen, 
Portland Marx, Invergoil, and ‘Cadore. 
Even then the Harding had changed her 
course, plunging directly into the vortex 
of the storm to go to the Italian's 
assistance. 

Back and forth went messages of hope, 
pleas for quick help, promises of as- 
sistance, requests for directions and 
bearings, orders for lights and rockets. 


uw 


n 
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‘The Harding und the Eteen, 
‘six who heard the SOS, were going to the 
Ign orio us best they could, the 
Eloen stumbling through the turbulent 
waters at two knot; the Harding 
managing to make si 

Even then the Italian freighter was 
doomed. A. mountainous wave had 
smashed in a forward hatch and water 
was flowing into her bowels. Water was 
flowing to a thirsty cargo, a cargo of grain. 
‘Pherudder was broken. One of the booms 


wus off. ‘The lifeboats were smashed, 
“THAT Captain Grening, he is very 

srvat humanity," said Capt. Aniello 
Lauro, muster of the freighter, when he 


arrived in New York, "for we were in 
very bad way. We were in very terrible 
weather with a very terrible cargo. Grain, 
grain is so very bad. When you ship 
water you had better have wild horses on 
board than grain, Grain drinks and 
drinks—and then— 

Yes, the freighter was doomed. But 
hher men were not. For 50 hours Angelo 
Trombino sloshed about in an engine 
room that was a death trap, administering 
to dynamos and pumps. For the same 50 
hours Luigi D'Ambrogi sat in a wireless 
shack and tapped. And listened. While 
these two, trained in the uses of science, 
‘earried on, there was yet hope. 

Finally, after a night and a day of 
bulfeting, the President Harding sighted 
the freighter. She reeled ‘round and 
‘round the foundering box. ‘The seas 
fought to keep them apart; but slowly, 
slowly, the President Harding drew close. 

‘The next afternoon Captain Grening 
got out the Lyle gun—a mortar from 
which a projectile with an attached line ix 
shot. ‘The Harding was to windward and 
oil was poured on the waters to lay the 
waves. ‘The gun was fired once, twice, 
thrice, before the line went ‘to the 
freighter. A lifeboat was floated on the 
line, but there was no getting into such a 
comet. Hemp lines were sent over, but 
‘they parted. Only the radio line’ was 
flexible enough to hold. 

At intervals through the night, Captain 
Grening played his searchlight on the 
unhappy freighter and realized the craft 
was nearing her end. He made up his 


\ 
\ 


Sa 


‘Through the Storm on a Raft 


mind that the moment she started down 
he would drive for her, run his ship bow 
to her bow, and drop overboard anything 
that would float—rafts, life preservers, 
planks. He meant to save lives if it 
‘were humanly possible. 


GUCH a desperate effort was saved by a 
curious lull in the storm, a softening in 
the waves for two hours of the early 
morning, during which Captain Grening 
sent over a big Lundy lifeboat manned by 
‘volunteers. Every man on the Harding 
wanted to go. And then Captain Gren- 
ing made this entry in his log: 

“Detention 21 hr. 15 min., rescuing 
crew of 8. S. Ignazio Florio. “Overcast, 
whole gale, very high sea.’ 

It is within the very recent memory of 
man that the wireless was first used at 
sea. The first message was sent from the 
American liner St. Paul to the Needles on 
Nov. 15, 1899, as the former was com- 
pleting her fifty-second voyage across the 
Atlantic. 

‘To laymen, the success of wireless 


A Spectacular Rescue 
At the left: Constguardamen shooting 
rocket line to the sinking’ trawl 

Imperial Prince, sranded recently 
i ‘the Scotch coast near Aberdeen 
‘Two of the trnwier's crew perished in 
the heavy sea. ‘The rest were fected 


The Gritical Moment 


Below: ‘The President Harding's 
Lifeboat appronching the side of the 


addled group walling to be taken of 


phy on the high seas was only 
aaasured in 1909, when Jack Binns sent ous 
‘call for assistance from the White Star 
liner Republic ufter her collision with 
the Italian Lloyds steamship Florida 
of Nantucket. That happened Janue 
9 
Regublic wd on bowrd 700 
pleasure-secking Americans bound for a 
int 

ollided with the 
grants and a crew of 200. 
wreckage of 
and drenched and hungry, kept sendinj 
‘out what was then the call of crippled 
boat for help: 

“CQD, CQD,CQD. 


“TB quick reponse to that call was all 
that saved hundreds of lives. 

‘Two months after the Republic colli- 
sion, the steamer Horatio Hall was aided 
in distress in almost the sume position, 
Four other times that same year wireless 
summoned aid to foundered ships, among 
them the steamer Ohio, from which 150 
passengers were rescued off the Alaskan 
coast. Not a month—hardly a week— 
hhas passed since then without some inci- 
dent of the same kind. 

Without wireless, the Titanic, which 
‘struck an iceberg on her maiden’ voyage 
and sank in mid-Atlantic with enormous 
loss of life, would have dropped from sight 
to become one of the world’s many 
maritime mysteries. 

‘More than a thousand American sea 
‘men have gone to watery graves in a score 
‘of vessels that have disappeared from the 
face of the earth without a trace. Some 
‘of these, curiously, disappeared during 
this present century, in spite of the 
safety to be found in modern means of 
‘communication. 

‘These, however, are the exceptions that 
prove the rule that today we know. ‘The 
developments of science have made it 
possible for the seas to be made as safe 
fas land; and, if you'll believe many an 
old salt, much safer. 


ry 
From the 
larconi room, Binns, cold 
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Flaps Its Wings like a Bird 


By Arthur A, Stuart 


T FARNBOROUGH, 
England, a few weeks 
‘ago, a group of nero~ 
nautical engineers and avia- 


tion enthusiasts assembled to witness an event that may 
revolutionize completely the future development of the 

i flying machine, 
topped with « windmill arrangement that flapped like the 
‘wings of a bird, rose swiftly from the ground, accomplished 
1 trial flight of almost 60 miles, and then returned to its 
starting place, dropping almost vertically and coming to a 


art of aviation. An odd, awkward lool 


full atop within 20 feot of the place where 
it first touched the ground. 

‘This queer machine, which conforms to 
none of the usual rules for airplane desi 
is called the “nutogiro.”” It is the inven- 
tion of Don Juan de ia Cierva, a young 
Spanish engineer, who has brought it to 
its present stage of development after 
five years" work. 

‘Vice Marshal Sir Sefton Brancker, of 
the British Air Force, after witnessing the 
successful demonstration of the machine, 
declared that “lt is the greatest step in 
acronautical progress since the Wright 
brothers flew the first airplane.” 

‘That de Ia Cierva was working on a 
revolutionary type of aireraft has been no 
secret. Several articles describing vari- 
‘ous stages of his progress have appeared in 
POPULAR ScteNce MontHLy. ‘The avia- 
tion world, however, scarcely was pre- 
pared for the sensational success of this 
public demonstration. 


WEEN Capt, Frank Courtney climbed 
into the fuselage, the tractor air 
screw was set whirling, the huge blades 
flapped, and within 900 feet—about one- 
third the distunce required by the ordi- 
nary airplane—it had left the ground and 
‘was sailing gradually out of sight. ‘Then 
at the end of the trip came the most 
remarkable part of the demonstration. 
When only a few hundred feet above 
the ground the pilot shut off his engine. 
‘The tractor screw slowed up and ceased to 
revolve, and the machine floated down 


Amazing Autogiro Can Land Almost Vertically 


The Successful 
‘Test Flight 


*UOBER CORD 


AILERON 


almost vertically, landing without damage 
‘with a run of leas than 20 feet. Here, at 
last, was an airplane that could land on a 
mere spot; the airplane possibly that 
may point the way to planes that ean land 
‘on the roofs of houses or in city streets and 
parks and thus enlarge amazingly the 
utility and scope of aircraft, 

‘The machine starts off in the ordinary 
way by aid of an engine-driven tractor 
screw. To start the lifting blades rotat- 
ing, men haul away a steel cable wound 
round the base of the screw, much as a 
string is pulled from a top. According to 
measurements, the autogiro leaves the 
ground with the low speed of 16 miles an 
hour. Its maximum speed in the air is 
70 miles an hour. 


NN ORDER to stay in the air, an ordi- 

nary airplane must keep ‘up high 
velocity. Even a small loas in velocity 
may result in an accident. “It is claimed 
that the autogiro is very slightly affected 
bby loss of forward speed, the real speed 
which counts orsustentation being that of 
the wing tips, which travel over a spiral 
path at a much higher velocity than the 
‘speed of travel. 

Even if the engine should fail com. 
pletely, the blades of the autogiro will 
sustain the plane in the air, allowing it to 
sink slowly and land safely. 
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Inventions that Edison Still 
Hopes to Make 


Nearly 80, he now works only 18 hours a day because he has to sleep more-- 
But even so, he may give us an automobile battery to last 10 years, 
and other marvels to make life pleasanter—His remarkable fore- 
casts of future progress—A fascinating, intimate picture 
of America’s grand old man of applied science 


By John R. McMahon 


DISON in his seventy-ninth year 

is running short of time--has to 

‘sleep so much now that his working 

day is limited to a pitiful 16 or 18 hours. 

He needs every moment of that short 

day for his important activities. That's 

why he has practically quit giving inter- 

views and why he felt that he was doing a 

considerable favor recently when he talked 

to me awhile for Poru- 
LAR ScrENcE MoyrHLy. 

T used to. interview 


least that domelike forehead, now thatched 
as Pike's Peak in winter. ' Ruddy com- 
plexion, gray eyes that often stare and 
dream.” A chunky middleheight figure, 
careless of dress, who trots about spryly, 
hatless most of the time. A high pitched 
voice that may drone or become a bit 
nasal. One of the most human of men: 

boyish, slangy in offhand talk, and, like 


yours and mine—-the whole world’s. 
It is said a traveler anked an Eskimo 
and then a South Sea Islander who was 
President of the United States. Both 
replied “Edison.” When the same 
question was put to.the king of an 
African tribe, his majesty hesitated bo- 
‘tween Edison of the talking box und a 
comedian of the pictures that move. A 
discarded incandescent bulb 

was put on a heathen altar 
by a native priest and may- 


America’s grand old man of 
applied science when three 
or four hours of nightly 
‘sleep gave him a bit of 
Ieisure. He was then crusad- fi 
ing, as it were, against 

humanity's vicious sleep 
habit. He almost had us 
converted when Nature put 
the brakes on his very self 


EDISON says— 


is no lim 
seuuaeaaioe, 


and less.” 
“The sun engine 
combustibles greatly increases.” 


to the invention of full 
‘Man will work less 


vill come when the price of 


be it helped to illuminate 
the mind of the tribal god. 

“Which of your inven- 
jons are your favorites” 
was the first question I put 
to Edivon. 

“Phonograph, moving 
pictures,” he replied. One 
may note hin economy of 

inguage in leaving out 


Ho admits that Nature has 
licked him “into wastetul 
snoozing. You eannot say 
that he has the sleeping 
sickness, yet his daily work 
ing time is now only about 
twice that of the average 
man. He works only two 
days in one, instead of al- 
‘moat three, as when he was 
in his prime, 


[MPORTANT as Edison's 
work is, you feel the man 
is more important. Might 
be better if he were made 
to knock off all work for the 
rest of his life and just 
talked to the American 
people on how to do it. 
This father of half the 
marvels of civilization 
should just scold us and 
cheer us and advise us 
what to eat for breakfast. 


“It is possible to make a concrete house in a 
few hours.” 
The world doesn’t need more inventions just 
now, until general intelligence has increased so 
men can be had to operate what we have.” 

“What new lines of research am I engaged in? 

until I've caught the fish.” 
wventions—phonograph, mo 

pictures. I like the phonograph because I love 
music. The motion pictures are my only theatri 
cal diversion on account of my extreme deafness 

“I now sleep from five to six hours. The 
quality is still perfect.” 

“T eat very little. The amount of 
can get out of a piece of toast is marvelous. 

“The number of men in every nation, per 
capita, who are honest, humane, and intelligent 
is increasing. ‘This number is a measure of our 
civilization. The Lord appears to be in no hurry.” 


ver one 


(percents 


l 


HE annwer reminds wt 

of a fact of which 
many are unaware, that the 
inventor did pioneer work 
in moving pictures. This 
was during a period from 
1887 onward ‘to the late 
90's, when the world did 
not’ dream that pictures 
could follow action, 

“Why do you prefer the 
phonograph and the pic- 
‘tures, Mr. Edison’ 

“T'ike the phonograph 
because I love music, and 
there are great possibilities. 
‘The motion pictures are my 
only theatrical diversion on 
account of my extreme deat- 
ness.” 

‘The inventor of the 
phonograph not only loves 
music, but selects the artists 


‘You go away from his Orange, N. J., 
laboratory in a daze, feeling that you 
have talked with Moses, Columbus, and 
Darwin in one. He is the most historical 
character in the world today. Legends 
are forming about him. A barrel of 
haloes are ready to put on his brow. 
am glad there is also plenty of homely 
stuff, some of which I'll give you, about 
‘Tom Edison, the pal and crony of his 
men in the experimental shop. 

Every one knows what he looks like—at 


‘most great men, always unconscious of self 

After patenting more than 1000 inven- 
tions, of whichseveralare major contribu- 
tions to human progress, has Edison 
another miracle or two up his sleeve? I 
asked him that and you'll see he dodged 
the answer. My bet is in the affirmative. 
Assume such a man and such a record, 
still able to work two days in one, he 
can't help adding another ornament or so 
to the monument of his achievement. 
And that ornament will be our gain— 


and the compositions for the records of 
his machine. He used to have a flock of 
prima donnas in his laboratory, trilling 
and warbling under his personal direction. 
Seems to me like the high C of versatility 
for the same man to invent, manufacture, 
and then act as bandmaster for his 
recording songbirds. As for his “extreme 
deafness,” that ig a small and casual 
handicap; he has been more or less deaf 
for many years. Beethoven was deaf 
mest of his life. 


January, 1926 


POPULAR SCIENCE MONTHLY 


Pike's Peale in winter, ruddy’ complexion, gray 


“One of the Most Human of Men""—Thomas A. Edison as He Is Today 


A chunky, middle-height figure, careless of eyes that often stare and dream. A high pitched 
cess, who trots about apyly, Ratles most of the Voice that may drone or Become x bit nasal. 
time, "A domelike forehead, now thatched as Boyish, slangy in offhand tall, always uncon: 

scious of set” ‘That is the great Edison st 79 


“What about that sun engine?” I 
asked, referring to his old project of 
getting energy direct, from the sun's 

He had a model, I believe, to 


rays. 


bustibles greatly increases. 

‘A humorist may comment 
tto the coal strike, the sun engine is now 
due. Without question, such a machine 
is practicable in desert or cloudless areas. 
‘Something of the sort has been reported 
in use in Egypt. Last summer an egg 
‘was cooked by sun heat on a Washington 
pavement, according to report. Let's 


Iaugh now; posterity will laugh at us. 

“And your poured house, Mr. Edison?” 
Tasked. “Isn't this now practical com- 
mercially by use of the new bauxite 
it that hardens in 24 hours? 
ible to pour @ house in a 
few hours,” was the reply. “The com- 
mercial man of vision has not yet come 
forward. Portland cement is all right, 
as it can be made “quick set.’ 

It may be explained that for this 
scheme the inventor has set up the mold 
‘of a complete house in cast iron plates, 
smoothly machined and bolted together. 
‘There was reinforcement within the mold. 
Liquid concrete was to be poured in at 


the top, making the house in one opera- 
tion. At the time of the house project, 
Edison told me it was his pet; he hoped it 
would be his special gift to working 
people who wanted a substantial home; 
he was not going to accept a penny for 
that invention. Let’s take the will for 
the deed, and hope that ‘‘the commercial 
man of vision” will yet get busy on this 
housing stunt. In the laboratory yard 
saw a sample of house ornament in 
cement that has been weathering for 
years and looks like new. 

“Has the alkaline storage battery been 
further perfected’ 
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Lessons i in Magic— By Houdini 


Houdini’s 
Laboratory 


‘The photoerapt 
tmagician’s New 
Jerey'Taborstory 


inhi sage work 
Enective moageal 
tris, however 


Froudiai fe per 
forming inthe 


'N THE course of my discussion of the 
tricks of fraudulent spiritualistic me- 
diums in the last two numbers of 

POPULAR Science MontHLy, I mentioned 
‘several times the legitimate trickery that 
professional magicians use to entertain 
and amuse, In thig article I am going 
to tell you something definite about that 
kind of trickery. In fact, I am going to 
give you a lesson in magic—teach you 
how to do some most effective tricks with 
which you ean mystify your friends. 

‘The tricks I have selected are simple 
and require no apparatus beyond common 
objects that you will find at hand almost 
‘anywhere. You can learn the method of 
performing any one of them in a few 
minutes, and, even if you never have 
previously attempted to be an amateur 
magician, you ought to be able to ac- 
quire the dexterity necessary to perform 
them perfectly by a little practice. 
Simple though they be, however, they are 
real professional tricks that I myself 
use oF have used on the stage, or that 
hhave been used by some of the most 
famous conjurers that the world has 
known, 

Possibly as good a way as any of 
illustrating how a trick most simple in 
detail can mystify and bewilder even an 
‘exceptionally intelligent and wide-awake 
audience, is to describe a trick that I per- 


I in the 


formed not long ago at a 
iiven by a nocret order in 
upper part of New York City. 

T borrowed three handkerchiefs from 
the audience, had them marked for identi- 
fication, Knotted them together, and 
placed them under an opaque glass bell 
onatable. Then I informed the audience 
that I would undertake to transport the 
handkerchiels magically from beneath 
the bell to any place that might be 
selected within 15 miles of the stege. 
‘The place was to be chosen by vote, s0 
distributed slips of paper on which the 
members of the audience might write 
their wishes. ‘The slips were collected, 
placed in a hat and brought to me on the 
stage. I dumped the votes on a plate, 
picked up three of them and had a little 
girl select one of these. When this was 
unfolded by a gentleman from the 
audience, he read: 


UNDER the top stop of the Statue 
of Libert 

Immediately a titter went through the 
audience. ‘The Statue of Liberty, as you 
probably know, stands on a little island 
in New York Harbor, 10 or a dozen miles 
away from the hall in which I was per- 
forming. That I should claim that by 
waving my wand I could cause those 
three handkerchiefs to be wafted in- 
visibly over the city and bay and to be 
carried up the narrow winding stairway 


The King of Magicians Explains 
Simple, Mystifying Tricks that Any 
Amateur Can Perform at Home 


nthe interior of the wtatue weemed highly 
ridiculous. 

I acknowledged the laughter: 
requested the audience to select 
mittee of men unknown to me and of such 
character and standing that they could 
not be bribed or otherwise persuaded to 
aid me in deception. With this committee 
Lleft the hall, rode in the Subway to'the 
Battery, and took the steamboat to 
Bedloe’s Island, where the statue stands. 
‘The committee mounted the stairway 
and under the top step found a locked 
metal box. With this we returned to the 
hall, where the persons attending the 
entertainment were by that time sitting 
at a banquet. 


[TWAS necessary to call in a Jockemith 
to open the box, and inside it was 
found another box ‘of tin, sealed with 
solder. When the second box was opened 
there were the three handkerchiefs! 

Now you may suspect that I myself 
carried the handkerchiefs to the statue, 
hiding them from the committee which 
accompanied me and placing them in the 
boxes by some feat of conjuring. I assure 
you, though, that I never touched the 
handkerchiefs from the time the audience 
saw me with them on the stage until the 
locksmith opened the boxes in the ban- 
‘quet hall, ‘This is the way the trick was 
done: 

‘Under my waisteoat I had three other 
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handkerchiefs, knotted together just as I 
knotted the handkerchiefs obtained from 
‘the audience. I made a “switch,” taking 
the prepared handkerchiefs from be- 
neath my vest and substituting the 
handkerchiefs I had borrowed. Then I 
placed my own handkerchiefs under the 
glass bell. In doing so, I contrived to 
drop the bell to the stage and break it— 
a piece of pretended carelessness which I 
had previously rehearsed. 


CTING as though chagrined by the 

“accident,” I called to my assistant 
to hand me another glass cover, and, as I 
met him at the wings to take it from him, 
he deftly took the handkerchiefs from 
beneath my waistcoat, hurried out of the 
hall, took the subway’to the Battery and 
caught the boat for Bedloe’s Island. 
On the island, another assistant and a 
tinsmith were waiting for him. The 
boxes were hastily prepared and placed 
fon the statue stairs, where they were 
waiting for the committee. 

‘The Statue of Liberty boats operate on 
‘a definite schedule, so it was easy for me 
to time the performance of the trick 80 
that my assistant would catch one boat 
‘and the committee and I a later ot 
giving my confederates ample time 
which to box the handkerchiets 

‘The choice of the statue, of course 
was made by me and not by the audience 
Concealed in my hand, I had three 
‘of paper on each of which I previously had 
written a “vote” for this place. When 
[dumped the votes of the audience from 
tthe bat, I placed these three slips on top 
of the pile, then picked them up again 
and offered them to the little girl. 

‘Thi is a trick that is quite within the 
capabilities of an amateur performer. 
In these days of 
motor cars, you 
might even permit 
your audience ac- 
‘tually to choose 
the place to which 
the handkerchiefs 
are to be trans 
ported; then, when 
the choice is an- 
nounced, have 
your confederate 


EREisatrick, 
not so compli= 
cated though prob- 
ably more difficult 
in that it requires 
not a little dex- 
terity, skill, and 
atter,”” or small 
talk, to “put it 
‘across properly. 
It is a trick that 
‘many famed magi- 
cians have used 
successfully. You 
tear up a cigarette 
Paper, roll it into a 
small’ ball, then 
‘open the ball and 
show the paper un- 
torn and un- 
damaged except 
for a few wrinkles. 


GGPIRITUALISTS sey coly 4 divembodied 
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As a preparation for the trick, roll a 
cigarette paper into the smallest ball you 
ean and conceal it in the fold of skin 
between the thumb and first finger of the 
Fight hand. Ihave indicated the position 
of the pellet in the accompanying photo- 
graph, although the thumb and forefinger, 
‘of course, must be held closer together 
for purposes of concealment when you 
are actually performing the trick. ‘Then 
take a cigarette paper and tear it into 
four or five strips. Roll these strips 
between the finger tips into a little ball. 
Work this down between the palms and 
continue rolling as though desiring to 
compress the paper still further. 

‘This will give you an opportunity to 
remove the prepared ball from between 
the thumb and forefinger to the palm 
of the right hand, while you slip the torn 
ball into the fold'between the thumb and 
forefinger of the left hand or between 
the tips of the thumb and forefinger of 
the right hand where it will be concealed 
bby the untorn paper, A little practice 


uv 


will enable you to do this swiftly and 
inyisibly to your audience. 

‘Take your prepared ball and slowly 
‘unroll it. When it is smoothed out as 
much as possible, let it flutter to the 
oor. ‘The eyes of your audience will bo 
drawn irresistibly to the falling paper, 
and this will give you an opportunity to 
get rid of the ball of strips by some 
natural movement that will not be de- 
tected. 


“THERE are several other ways of per~ 
forming this trick. The method I 
have given though, is possibly thesimplest, 
and hence the one best suited to a person 
who is not an experienced magician. 

Here is a simple trick that is bound to 


provoke amazement and wonder: You 
take a piece of paper, half a sheet of 
newspaper, say, roll it into a ball in front 


of your face, then take your hands away 
—and the ball remains suspended in the 
air! Not only that, but it will obey your 
commands to rise oF fall! 

‘The secret of this trick lies in having a 
long hair suspended from your ear or 
temple with magician's wax. ‘There is 
also a tiny bit of wax at the other end of 
the hair. You affix this Intter piece of 
wax to the wall or to the side of @ book- 
case or some other article of furniture, a 
thing you ean do easily without arousing 
suspicion. ‘Then you roll up the paper 
around the hair, and, when you take 
away your hands, it remains apparently 
floating in the air.” By moving your head 
slightly forward or backward, you ean 

suse the ball to go up oF down at your 
A simple trick that ean be performed 

wvafully virtually without practice, 
‘one that will mystify almost any 
audience, is known 

to magicians as the 
“One-Ahead En- 
velope Trick. 

You distribute 
envelopes and 
sheets of paper 
among your audi- 
ence, requesting 
each’ person to 
write a question 
on the paper and 
veal it in the en- 
velope. ‘Then you 
collect’ the envel- 
opes, hold themone 
byoneagainst your 
forehead and read 
and answer each 
question apparent- 
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forming this trick 
is with the aid of a 
confederate in 
your audience 
When you have 
collected the en- 
velopes, pick up 
the top one, hold 
it to your’ fore- 
head, and, after 
appearing to eon- 
centrate for a mo- 
ment, ask any 
‘question that hap- 


Can Be Made 


—" 


pens to pop into your mind. Your 
confederate will acknowledge this 
question as his. You answer it: 
then you open’ the envelope, as 
though to check the accuracy of 
your reading, and read the question 
‘written on the sheet you find within, 
Holding a second envelope to your 
forehead, you repeat aloud the ques- 
tion that was contained in the first 
envelope. The person who wrote it, 
‘of course, will acknowledge it; you 
give your answer, and, under pretext 
of satisfying yourself as to the correct- 
neas of this reading, you open the 
envelope us before, thereby learning 
what the next question is. You pro- 
coed in this way until you have an- 
rswered all the questions. It will be 
necessary for you, of course, to reach 
the envelope containing your eon 
federate’s question last of all, 


YOU, can also perform this tick 
without a confederate. When 
the envelopes have been collected, 
pick one up at random, hold it to 
your forehead, and, pretending to 
Fead the contents, say, “Why docs 
Lillian love me?" or something equally 
unlikely to be acknowledged by its sup- 
posed writer. 

‘When you get no response, pretend to 
be displeased, and say, “Well, if you 
won't acknowledge your questions, I 
can't very well proceed with the test. 
Till try one more, though.” ‘Then open 
the envelope and’ repeat its contents as 
you hold the next envelope to your fore- 
head. In this case it will be necessary for 
you to have in tho pile one envelope more 
than the number actually collected from 
your audience. Otherwise you're likely 
to be embarrassed by finding that you've 
answered all but one of the questions and 
no envelope with which to proceed 
with the trick, 

‘There are many other versions of this 
trick, ‘The key lies in discovering the 
contents of the first envelope. Your 
own ingenuity may suggest other methods 
than those I've mentioned. As a hint: 
Alcohol will make even the best grade of 
paper almost as transparent as glass, and 
Kt evaporates no rapidly that its use is not 
likely tobe detected by ordinary audiences. 


HBRE’S another simple but “sbowy"* 
‘and effective trick. Take four or 
fiye packages of paper clippings, each of a 
different color, say red, green, yellow, 
blue, and white. Open them and place 
them in a glass bow! or jar that is large 
‘enough to receive your entire hand. Ask 
‘some one in your audionce to mix the paper 
‘thoroughly. Then when the different 
colors are mingled virtually beyond hope 
of separation, ask the mixer to plunge his 
hhund into the jar and draw out a handful 
oof blue paper only. He will hesitate and 
Jook ut you in bewilderment. 

“What!” you say to him. “You can’t 
do it? Here, let me show you.” ‘Then 
thrust your hand into the bowl and draw 
out a handful of the eolor you have 
mentioned. 

‘Then say, “Well, now that I've shown 
‘you how it’s done, you ought to be able to 
‘take out a handful of red. What, you 
can't? Look!” And procsed to, plunge 
your hand into the jar again, this time 
‘drawing out red paper only. Repeat the 
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‘The Cigarette Paper Tear 
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test until you have demonstrated con- 
‘clusively your ability to draw out any of 
the five colors at will. 

‘The trick in thia ease lies in having little 
packages of paper of each color hidden 
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fingers until you've broken the 
tissue paper seal. ‘Then take out 
your hand, and, moving your 
fingers so as to separate and crush 
the bits of paper, let the clippings 
flutter down. 

T have found that simple tricks 
performed with household utensils 
and similar objects are much more 
effective for an impromptu display 
of magic than are more compli- 
cated illusions, requiring appara- 
tus that the performer “just: hap- 

ened to bring along.” Even if your 
‘apparatus is nothing more than an 
‘ordinary pack of eards, the fact that 
it is yours will arouse the suspicions 
of your audience, whereas you can 
“got away with murder,” as the say- 
ing is, in performing’ tricks with 
articles that you pick up apparently 


at random, 
A, [00D example of such a trick 

can be performed with a table 
knife and six bits of paper. ‘The 
pieces of paper, which are carefully 
‘torn 80 as to be exactly the same size 
and shape, you moisten and affix to the 
knife blade, three on a side, those on one 
side corresponding in position exuetly 
with those on the other, Explain to your 
audience that each little piece of paper is 
so fond of the corresponding piece on the 
‘opposite side of the blade that, if you were 
to remove one, the other would go away, 

Tlustrating this, you remove one piece, 
roll it into a little ball and throw it away: 
And, sure enough, when you show both 
sides of the knife, each contains only two 
pieces. Removing another, you show 
there is now only one on ‘a ‘side, and, 
when you take away the last one, both, 
sides of the blade are found to be empty. 

Pause a moment, ‘Then look at the 
knife in surprise, and say, “Hello! 1 just 
hheard three little taps. Sounds as if some 
of the papers were back!” You raise the 
knife, turn it about, and there are three 
‘papers on one side and none on the othe 
You hold the side containing the papers 
‘uppermost, 

“Well” you say, “if those three are 
‘back, their partners will soon be here. 
‘Ab, here they are!" And you turn the 
knife over, showing three papers on each 
side as at ‘the beginning. 


URN the knife over several times, 

then stop as if listening for a mo- 
ment, and say, “Well, those three that 
just came back have decided not to stay 
with us after all. ‘There they go.” And, 
when you turn the knife about again, one 
ide is found to contain three papers, 
while the other is empty. Pass the knife 
around, and let your audience see that 
‘three papers only’ are on the blade. 

‘The secret of this trick is a simple 
sleight of hand through which you show 
the audience only one side of the knife 
while making them believe they are 
seeing both. 

‘The knife is held close to the table at 
which you are sitting, with the point 
away from your body. ‘The upper end of 
the handle rests on the middle joint of the 
forefinger, with the thumb on top. In 
this position only one side of the blade is 
visible. To show the other, raise the 
point of the knife to your chin. 

‘Continned on base 140) 
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Is This the Face of Future Man? 


Our Descendants Will Have Cramped Brains, Pinched 
Cheeks, Long Noses, Squinty Eyes, Says Noted Evolutionist 


ILL the faces of our descendants 
—ol our grandchildren’s grand- 
children—iook anything like the 

rather queer illustration on this page? 

Will men of the future have small, 
ramped brains; sparse hair; long, thin, 
and prominent noses; tiny, “precious” 
mouths; narrow, squinty eyes; and no 
jaws or cheek bones to speak of? Will 
they, in brief, resemble water- 
blooded, “esthetic,” meagerly 
nourished morons? 

‘The answer is an unqualified, 
disheartening affirmative, ac ( 
‘cording to at least one competent 
authority; and we must pull (2 
ourselves together to see just 


how oom serine ode | 


doubtedly distasteful forecasts 
possibly ean be sustained. Al- 
ready, evidently, our facial 
architecture is beginning to de- 
part from the powerful, virile 
characteristics of our hardy a 
cestors, and to assume the lack- 
adaisical features of this “future 
face” of ours. 

How go? Let us soe: 

Seientiste since Darwin have 
agroed pretty generally that 
man has arrived at his present 
physical stage through a long. proc- 
eat of development from lower and 
perhapa less perfect forms of life 
But if evolution has thus been going 
‘on all through the past and up to the 
present moment, will it not con~ 
tinue into the future? 


JF, 80, then surely it is legitimate 
to inquire as to the direction in 
which we human beings will develop. 
and how rapidly we will do so. In 
particular, if we compare our present 
features with those of the Java ape- 
‘man of some 500,000 years ago, or 
even the mummified skull of Rameses 
II of ancient Egypt, and if we notice 
how much the face of, say, the present 
Prince of Wales differs from these— 
then indeed we may well ask what 
the physiognomy of our successors 

is planet will look like a few 
thousand years from now. 

"A aober and logical, if unpleasant 
visualization of our future face 
recently was proposed by the noted 
British biologist, Sir Arthur Keith, 
Fellow of the Royal Society, in an im- 
portant discourse that he delivered before 
the Royal Institution on “The Rate of 


Before arriving at his sensational 
estimates, Sir Arthur had examined and 
made records of hundreds of buried 
skulls of all ages (from the fragments 
supposed to date back to 500,000 B.c. to 
tthe present day), and also had measured 
carefully the heads and features of 
thousands of living persons. 


His general conclusion: “‘Beolution 


By Ernest Brennecke, Jr. 


even now is rapidly at work on our face,” 
may be tabulated in detail as follows: 

1. Man’s brain capacity is growing 
steadily smaller. (“From the limited 
data at our disposal we must infer that 
the people who occupied western Europe 
tat the close of the Ice Age [10,000 x.c| 


x 
= 
Qe 
\ 
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Now, if these processes go on accor 
to Keith's schedule, the human ‘head ts 
destined | gradually but certainly to 
‘assume the proportions indicated in the 
illustration. 

‘Those who dispute this and maintain 
that modern man has ceased to evolve, 
said Sir Arthur, usually cite the similarity 
between the modern and ancient Egyp- 

tians to prove their conten- 


SER, ition. Only 10 years ago, he 
Yesterday, Today, me imeelt Believed. that the evi- 
a nce from English excavations 

ay.) and Tomorrow fy ay fl the tameteondeion Het 


his opinion was altered by his 
most important investigations, 

carried out in recent years, 
He took 50 skulls (25 of men 
1d 25 of women) from English 
raves that were known to be 
1000 years old or more; some of 
them’ were ax ancient as the 
Pyramids, He carefully com- 
pared these ancient skulls with 
those of corresponding men and 
women who had lived in Eng- 
Jand in the eighteenth and nine- 
teenth centuries. ‘The result 
convineed him that the changes 

noted above actually hi 

place—aetually are taki 


HAT is more, these changes are 
taking place much more rap 
idly than generally is supposed. The 
modern type of man appeared in 
Europe at the close of what is called 
the "Mousterian Period” 
‘as some 22,000 years aj 
bigger in his brain, stronger in his 
jaw, and had a more rugged coun- 
tenance than his direct descendants 
of today. Some of his characteristics 
have rapidly toned down, while 


others are becoming more accentuat- 
ed. His prominent cheek bones have 
been sinking in; his rather flat and 
wide nose has been jutting forward 
and becoming thinner; his mouth is 

1g smaller and his chin is 


“that the changes I have described 
are due to diminished use of the 
jaws in modern people... . » Tdo not 
think we ean accept this as a true 

explanation, for the changes T have de- 

scribed are confined to about, 30 per cent 
of the modern population; 70 per cent 
show no such change, and yet all live on 
approximately the same dietary. ‘The 
cause lies deeper than a mere disuse of 
jaws; certain stocks and families show 
these changes more than do other stocks 
and families. Such evidence as I have 
gathered points to an increasing fre- 

‘quency of these new characters during 

recent centuries. Apparently evolution 

makes its conquests in the way just 
described; progress is made by climbing 
the scale of percentages.” 
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Snakes Are Safe if You Know 


AHomeforReptiles 
‘The only saake farm of its kind. 

atSeo Paslo, Brasil where venom 
suse to msi anal bite serum 
Below: How ‘ne of the ater 
ants handles the deadly tepties 


KE this fellow, for instance—it 
he nipped you he'd leave enough 
poison in the wound to kill two 

or three men. You would die in fearful 
agony before nightfall. Your limbs would 
bbe awollen to twice their normal size, and 
your face distorted out of all semblance to 
Your former self,” 

Joaquim, my guide at the Butantan 
snake farm, was speaking. Crawling 
about our fect were reptiles gathered from 
the jungles of Brazil and given free board 
in return for their deadly venom at this 
strange South American farm, the only 
cone of its kind in the world. Collected at 
{ntervals, the venom is used in the manu- 
facture of snake serum, practically the 
only thing that can save human beings 
from death when struck by a poisonous 
reptile, 

‘As Joaquim sketched his encouraging 
picture of my hypothetical fate, he was 
hauling « dingy greenish reptile, four feet 
Tong, out from one of the small, dome- 
roofed dens that look like Eskimo igloos. 

“A pretty specimen, isn't he?” 

Teouldn’t agree with much enthusiasm. 

“He's a jararaca,” said Joaquim. “The 
notorious fer-de-lance, you know. I've 
seen men sulfering horribly within three 
minutes after a bite by one of these 
fellows, and losing consciousness within 
another five minutes. Death from such = 
ite used to be inevitable. Now our 
snake-bite serum will save a man when he 
seems to be already in the last throes.” 


Joaquim slipped the jararaca over the 
hooked end of a stick he carried, and we 
moved on. ‘The reptile’s head and tail 
dangled toward the ground, and his 
forked tongue flicked in and out as he 
writhed impotently. 

Joaquim was using his grotesquely 
burdened stick to point out other reptiles, 
that were wriggling sluggishly through the 
grass of the inclosure. 

“Just don’t step on them, and they'll 
leave you alone,” he said reassuringly. 
“They couldn’t strike 
through your  gaiters, 
anyhow. “All the em- 
ployees here wear leg- 
‘sings, and that’s the only. 
protection they need. 
"he urged, 


hold him well away from 
your body, and you're 


safe. He’ can't reach 
you. He's helpless to do 
anything but writhe 
‘around unless he can get 
a good purchase on the 
ground. He can’t strike 
‘unleas half his body is on 
the ground, and he can’t 
strike much more than a 
third of his length un- 
der any circumstances. 


‘The igoo-he make house are surrounded by atone Wall and mat 


What I Have Learned of Venomous 
Serpents at the Strangest of 
Reptile Farms—A Cure 


ee for Deadly Bites 


“Besides, they're all of them rather tor- 
pid these ‘cold days.” Joaquim added. 
“Look.” He stooped down, seized ane 
other serpent right behind the head, and 
lifted him shoulder high for inspection, 
“A jararacugu, this little darling. One of 
our deadliest species. He'll inject a cube 
centimeter of poison at a shot," 


WITH tangs showing, the five feet of 
snake hung inert, 
“One of the men in our laboratory was 
bitten in the finger by a 

jararacugu some time 
ago," said my guide. 
“Within half an hour he 
was blinded, bleeding at 
mouth and nose, shiver- 
ing in a cold sweat and 
barely conscious. His 
whole arm was throbbing 
with indescribable pain, 
He was treated promptly. 
with serum, but it was 
three days before he was 
fully recovered. With- 
out the serum nothing 
ander heaven could have 
saved him from a terrible 


menteh, holding the hi 
raracugi up in front of 
his face and eyeing him 
coldly, “you're a tough 
eustomer, you are. But 
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How to Pet Them 


By Francis Gow-SMITH 


The remarkable experiences of Francis Gow- 
Smith—former Purdue football star and now an 
explorer in Brazilian jungles—in the work!'s 


‘view of the recent visi 


took with him 


‘you're sulky these days, aren't you? This 
fellow hasn't eaten a thing for two 
months,” he added to me. “I've seen 
some of our snakes fast six months or a 
But they aren't any the less 
body slowly 
down onto one of the demerthen sud- 
released his firm grip on the crea 
‘s neck and promptly departed, 

‘We don't take any chances, you see.” 


J OLD him J hadn't seen him do an: 
thing but take chances $0 far, and I 
gingerly returned the snake he had con- 
igned to my charge. I had come to the 
‘strangest snake farm in the world purely on 
business—not for the privilege of petting 
Jeashed light 
Fact of the matter is, I never did waste 
‘any affection on snakes. I've met them 
‘oceasionally in the jungles, and I've seen 
Indians die horribly when bitten by them, 
Uncanny in motion, staring unblinkingly 
with cold, beady eyes, snakes look at man 
across one of evolution’s bridgeless gaps. 
After all, in an encounter with any 
other creature of the jungle, you fight 
more or leas with the same weapons. 
You recognize a common inheritance of 
brain and eye and limbs and 
claws, But the snake, that 
weird survivor of an ancient and 
mistaken experiment in evolu- 
tion, belongs not to this world but 
‘other geologic age. Brain 
tupid, blindly vicious, he 
kills anything in his path, by the 
‘most mysterious of means—ven- 
‘Venom, that age-old, atro- 
cious agency of treachery.” The 
ultimate explanation of its deadli- 
still a mystery, even down, 
here in Sao Paulo, where Dr. Vital 
Brazil, director of the Butantan 
Seropathic Institute, has accumu- 
lated more practical information 
about poisonous snakes, I believe, 
than, any other acintist in the 


OCTOR BRAZIL makes the 

only really effective snake- 
bite antitoxin to be had anywhere. 
He's been working on this for a 
quarter of a century, and has be- 
come very much of & hero to his 
fellow countrymen. They look up 
to him almost with awe. 

‘And no wonder. Even as it is, 
5000 persons die every year in 
Brazil from snake bite, not count- 
ing nameless hundreds of Indians. 


rangest snake farm, are particularly interest- 
to the same farm 

made by Raymond L. Ditmars, curator of rep 
tiles in the New York Zoological Park. Ditmas, 
‘quart of rattlesnake venom 

(produced by 2500 snakes, to be used in the manu- 
factureof snake-bite serum for the United States 


At least another 20,000 
are bitten and suffer 
gravely before recovery, 
‘The figures would be 
worse still were it not for 
Doctor Brazil's unremitting and energetic 
campaign against every species of poison- 
‘ous snakes and his perfection and distribu- 
tion of the antitoxi 

Snakes indeed are so grave an economic 
problem here that the government iteelf 
supports the Butantan Institute. Doctor 
Brazil estimates that reptiles cause his 
country a direct economic loss of $8,000,- 
000 annually. Only India, with its 20,000 
deaths caused annually by the sacred 
cobra, has a worse record. 

Ever since I began exploring the mys- 
terious hinterland of Brazil, I have 


thought of it as a region over which the 
menace of poison broods ceaselessly. I 
have been assailed by the poisoned arrows 

T have seen 


of the Chervahtes Indians. 
men suffering from p 
ficted by scorpion: 
huge spiders, and 
‘As soon as T 
turn northward again, across the last 
frontier and into trackiess jungles where 
unfriendly Bororos prowl. There is no 


VENOM GLAND. 


& 
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How a Snake Uses 
Its Poison Fangs 


Huge Rattler Coiling to Strike 
‘The rater ia one of the most feared of al! snaker—low to 
(2c bat savage and deadly ware when it strikes. Ttaratl 

‘he numberof them varies with age—mny be seen atthe tall 


antidote for the poison they use on their 
bone-tipped arrows. Frankly, I fear the 
snakes less, for the explorer seldom even 
sees a serpent. Yet it is folly to go into 
the jungle without snake-bite serum, and 
T came to Butantan to procure a supply. 
Doctor Brazil tells me he is working to 
develop a serum to fight some of the other 
poison menaces. “We have a tiny fly,” 
he says, “that bites and leaves only a red. 
spot—no more annoying than a mos- 
quito's bite. But gradually a sore de- 
velops, the infection spreads, and the 
whole limb rots away in ghastiy fashion, 
I think we ean conquer this with serum, 


E LED me into the laboratory and 
angled a repulsive frog in front of 
my eyes... “His poison eausen blindness.” 
He put the frog aside to show me a mon- 
strous spider, as large as a soup plate, that 
is nearly as dangerous as some cf the five- 
foot anakes that wrigeled over the lawn 
outside, 
'Yes,” suid Doctor Brazil, “we have a 
fine assortment of 'venom-using 
creatures down here.” 

‘The Seropathic Institute at Bu- 
tantan, which is a suburb of the 
city of Sao Paulo, consists of the 
laboratories, the stables where the 
serum-prodiicing horses are kept, 
and a number of walled inclonures 
for the snakes, Each inclowure, 
with its dome-shaped dens, is sep= 
arated from the low surrounding 
‘wall by a moat to keep the teem= 
ing sake population where it 
belongs. 


AS WE picked our way through 
these inclosures, my. guide 
pointed out the snakes that are 
most dreaded in Brasil. “That 
) one with a dark gray pattern on a 
yellowish background is the sur 
eugu, After the rattler’s, his poi 
son is the most virulent. He 
swift and powerful and may grow 
10 feet long. You've probably 


dreaded by those who know it. 
‘You're more likely to meet one of 
these savage snakes in the virgin 
jungles, or near the streams, than 
any other kind. Look out for them. 
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What a Cleaner Has Learned 
about You and Your Clothes 


How automobiles, ice cream, lipsticks, and radio leave their marks 
on your apparel—The difference between a moth hole and a spark 
hole—Where stains come from and simple ways to remove them 


WELL known New York physician By Watson G. Clark actor lifted them out, he said he couldn't 


stopped his car the other day . 
hefore one of our dry-cleaning re- has grown from that simple discovery. were not al 


use them. ‘They were immaculate, but 


clutely. smooth where’ they 


ceiving stations. He hurried into the Speaking of creases, a popular movie had necessarily been folded in the package! 
store, dropped a package before the girl actor recently sent us two suits to be Merely hanging them up would have 
behind the counter, and was out again cleaned. Our boy delivered them, care- remedied this, but he needed them for 
Defore she had time even to reply to bis fully wrapped in a box, but when the a sct that afternoon, and the camera 


words: 

“Can't wait a minute, Miss 
Larkin. “But you know what 
to do with this—don't forget 
the creases!"” 

‘The girl smiled. She opened 
the package, took out the suit 
‘of clothes, examined it, and 
made some notes on a’ card. 
‘The doctor has brought his 
suits to us every throe or four 
‘weeks for years, and every one 
in the establishment who has 
anything to do with men's 

what be wants 
ery smallest spot, 
visible or invisible, removed. 
He wants his trousers creased 
down to the cuff, but the cuff 
turned up uncreased. His 
sleeves must be rounded with- 
‘out creases, and he won't wear 
coat unless the lapels 
rolled. He hasn't 
requirements in years. 
‘would send the suit back if we 
forgot and creased the cuffs 
But he has us trained now, and 

never do forget. 


EN who send us their 
suits for dry cleaning 
are more particular about the 
two creases in their trousers 
than any woman is about the 
plaiting of an entire skirt. 

Dry cleaning has more to do 
with the fashion of the creased 
trouser than most people think. 
Before dry cleaning methods 
were known, clothes had to be 
washed with water, which 
makes them a shapeless mass. 
Gasoline, benzine,and naphtha, 
however, remove soil without 
affecting the garment’s shape. 
‘They retain even creases and 
plaits—the final pressing mere- 
ly sets them in more firmly. 
Dry solvents, in other words, 
are chemically inert as regards 
the fibers of the fabric. This 
cleaning method isn't so old, 
either, as generally is thought. 
Tt dates from 1856, when a 
Frenchman discovered that 
camphene cleaned clothes with- 
‘out affecting the fibers. "The 
whole dry-cleaning industry 


po 


“EEN are more particular about the two 
creases in their trousers,” says Mr. 
Clark, “than any woman is about the 
plaiting of an entire skirt. 
igarettes and burned matches cause 
the most holes in men’s suits. Moth holes 
come next. Battery acid from radio out 
is a close third. 
very time I see a man resting his 
elbow on the counter at a soda fountain I 
want to ask him if he knows the risk he is 
running of ruining his sleeve. 

“You can’t tell a man’s occupation from 
the suits he sends us. Judging from the 
appearance of the clothes we get now and 
then from some prosperous business men, 
they might be hod carriers. 

‘Chewing gum, malted milk, condensed 
milk, ice cream, indelible ink, road oil, per- 
fumes, battery’ acid, lipstick and rouge— 
these are leaving the finger prints off the 
twentieth century on our clothing.” 


photographs every smallest 
hollow and pucker. Well, we 
took the suits back, resmoothed 
them, and delivered them that 
afternoon over the arms of 
uniformed boys from the movie 
studio. 


PEOPLE speak of the dry- 
cleaning industry as “a 
Jaundering business. More 
exactly, I think, it is a chemical 
business. ‘The removal of 
stains from clothing requires 
not only a knowledge of 
chemistry, but the equipment 
of a miniature laboratory. Our 
customers appreciate this 
far more than women. — ‘They 
seldom attempt to remove 
stains themselves, but women 
almost always do, to the 
despair of our spotting do- 
partment when the garment is 
finally brought to us. 

For example, a woman the 
other day brought us a sille 
dress, pointing out a yellowish 
stain, which we later found im- 
possible to remove entirely. 
She anid abe first had tried a 
solution of oxalic acid on a 
iin and, when this failed, 
had resorted to permanganate, 
without rinsing the oxalic acid 
from the fabric. Women who 
are otherwise of a cautious 
temperament seem to take the 
wildest chances when it comes 
to saving a dry-cleaner’s bill, 


F THEY could see the mod- 
ern equipment of the stain- 
removing department in a 
dry-cleaning plant, they would 
hesitate before taking even a 
stain out of a table 

cloth! We call the man whose 
job it is to remove stains, the 
“spotter.” ‘The spotters tools 
range all the way from an air 
gun to a card-index drawer 
holding stain-removing for- 
mulas. His stock chemicals, 
such as chloroform, acetic 
acid, ammonia, alcohol, benzol, 
and’so on, stand within reach, 
So does another collection of 
prepared mixtures and sol- 


“ 


vents, Other parts of his equipment are: 

‘A spotting bow! on a swinging arm, for 
stains that are removed best by stretching 
the fabric over the bowl and pouring a 
cleanser on the material. 

‘A vacuum tool that the spotter places 
underneath the stain, to draw off the 
solvent or water applied from above. 

An atomizer or sprayer that may be 
operated by air pressure from a com- 
pressed-air tank, 

‘A blower for quick drying. 

‘A swinging sleeve board for working on 
sleeves, and, of course, a small sink. 


HOW, 9, people get holes. in their 
clothes? Cigarettes and burned 
matches cause the most holes in joen's 
suits. Moth holes com next. 

It is interesting to study 
‘these holes under a miero- 
scope, for the fibers then 
show up broken in a charae- 
teristic way, according to 
‘the cause of the hole, For 
example, pure silk, “when 
burned ‘with a cljarette, 
swells and forms a bead of 
char, easily distinguished 
under the microscope. 

People usually are not 
‘sure themselves what caused 
holes in their clothes. When 
there is any question, we 
‘uve not only the microscope, 
Dut also the litmus-paper 
test to determine the 
cause, 

For example, a woman 
‘came in the other day, much 
excited hecause her hus 
band’s suit eame back from 
dry cleaning with three little 
holes in the back of the cout. 
She kept saying she was 
we had used corrosive 
“chemicals” on a perfectly 
00d cout. 

We tooic the coat to the 
spotting table and damp- 
‘ened the margin of the hole. 
e then pressed a piece of 
litmus paper to the damp- 
‘ened cloth. “If acid had been 
present, the paper would have turned red, 
butit didn’t. ‘Then we pressed on a piece 
of red. litmus paper—if the damage had 
een due to an alkali, the paper would 
have tured blue, ‘But neither test 
gave a chemical reaction. So we ex- 
amined the fabric under the magnifying 
lass, This disclosed a thin film, a 
smow-white, gauzelike structure, all about 
the hole, such as is formed by the attach- 
‘ment of 1 cocoon oF some insect. 


E TOLD this to our woman cus- 

tomer, and she finally admitted 
that her house had been infested with 
moths last summer, and that she really 
hadn't examined the coat carefully before 
sending it. 

‘Men who have radio outfits at home 
‘ure close runners-up to moths, in the 
damage they do to the family ward- 
robe. A little battery acid on your hand 
and a light touch ona dress or cost, and 
‘4 hole is almost certain to appear sooner 
oor later, depending on the kind of fabric. 

Battery acid is sulphuric acid, and 
thanks to the popularity of radio, it is 
fone of the most destructive agents now 
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causing trouble to the careful dry cleaner. 
‘The action of the acid may not be de- 
tected for weeks or months. ‘Then, when 
the garment is sent to the dry cleaner 
sand cleaned, a piece of the fabric, car- 
bonized by the slow but deadly action of 
the acid, drops out. ‘There is absolutely 
no way that the cleaner, prior to the acci- 
dent, can know that the garment had 
been exposed to this destructive element, 
if the customer himself does not give this 
information. 

Most people are amazed, too, to learn 
the number of other corrosive acids, salt 


and alkalies commonly used around their 
own homes. The cuticle remover a 


‘woman uses in manicuring looks colorless 
and harmless enough, but I have seen a 
skirt that once had been splashed with it 
become eventually peppered with holes. 
‘The metal polishes, ink eradieators, and 
‘shoe cleaners in your home may contain 
oxalic acid, which puts holes in plant 
fiber and weighted silk when dried on the 
fabric. Corn and wart removers usually 
contain acids corrosive to fabrics. 

Every time Ise aman at a soda foun- 
tain spill soda on his coat, I want to 
tell him to wash it right out with 
water, even though it is apparently hid- 
don in the fabric. Sods-fountain drinks 
often owe their flavor partly to acids that 
cause holes long after you have forgotten 
having spilled anything. Often these 
stains do not eat the fabric until heat is 
applied, which explains why holes some- 
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times appear in steaming, drying, and 
Pressing. 

‘The other day we received from a 
woman a fine bedspread, worth about 
$150. It was linen, embroidered with 
colored wool. In laundering, the color 
had run from the wool into’ the linen, 
and our job was to take out the color 
that had run, Our first step was to set 
the color of the wool. We then immersed 
the spread in a plain soap-and-water 
bath, swishing it gently around—when 
immediately several large pieces dropped 
out of the fabric, leaving great holes, 
Nothing in the water bath could have 
caused this, What had happened was 
‘that in some previous attempt to remove 
Chestaing an acid, probably sulphuric, had 

een used and left in the 
fabric, to do its corroding 
work tunnoticed, 

‘That same week we re- 
ceived from a hotel an 
Oriental rug. Upon ex- 
amination, we found it con- 
tained a large hole, more 
than a foot in diameter, 
We thought it might have 
been caused by the battery 
acid from a radio set, On 
calling up the hotel, how- 
ever, we learned that a tea 
table had been standing for 
more than a year over that 
particular spot. ‘The com- 
bi of tea and sugary 
spilled on the rug, had 
slowly eaten away a hole 
that took our Armenian 
weaver several days to 
mend, 

People often asle me if we 


can't tell a man’s occupa 
tion from the clothes he 
sends us, Well, Mark 


‘Twain sent us his famous 
white suits at the rate 
of one a week, winter and 
summer, year’ after year. 
He wouldn't tolerate the 
smallest spot. If a drop 
‘of mud splashed on his 
trowsers—off to the dry 
cleaner with the whole suit! 
But that doesn’t prove that all of our 
white-suit customers are Mark Twains, ot 
even writers 

On the contrary, the remarkable thing. 
‘to me is that you can’t tell a man’s occu 
pation from the suits he sends us. We 
find business men, as a class, the most 
particular about their clothes. On the 
other hand, judging from the appear- 
ance of the ‘lothes we get now and then 
from some prosperous business men, they 
might be hod carriers! 


DETECTIVE, perhaps, might make 

a pretty close guess at your occu- 
pation from the corroding materials 
traced on your clothes. If you are in the 
automobile repairing or manufacturing 
business, you are probably in daily con- 
tact with the sulphuric acid in storage 
batteries; the caustic soda in nickel iron 
batteries, soldering fluxes (hydrochloric 
acid) and s0 on. 

If you are a barber, you play around 
with ‘silver nitrate for antiseptic, and 
alum and ferric chloride to stop bleeding. 
Af you have anything at all to do with 
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Another Eclipse—What 


It May 


Tell Us 


By Newton Burke 


‘HE total eclipse of the sun last 

January presented to thousands of us 

the opportunity of witnessing a 
spectacle whose awe-inspiring splendor 
re shall never forget. Darkness creeping 
cover the snow: weird, flickerin 
‘that appeared from nowhere; the dazzling 
‘sun gradually obscured until at a breath- 
eas ‘moment the greenish gold corona 
leaped from the rim—these are the 
‘memories of w lifetime. 

On January twenty-fourth next, early 
in the morning, the tremendous scene of a 
total solar eclipse is to be repeated, but 
this time for a select little group of 
scientists who await it in the jungles of 
far-off Sumatra and Borneo. But because 
the last eclipse was witnessed by the 
largest number of persons that ever 
observed one of these rare celestial phe- 
homens, the coming eclipee is awaited 


‘The Moon's Shadow 


with larger and keener interest, possibly. 
than any previous eclipse. What new 
things will be learned about the sun, 
the moon, the earth, the universe? 
Scientists from all parts of the world 
now are gathering in Sumatra, Dutch 
East Indies, and Borneo, where the 
ceclipse’s path is widest and where totality 
will last three minutes and 10 seconds, 
Dr. Heber D. Curtis, of the Allegheny 
Observatory, and Prof. John A. Miller, 
director of the Sproul Ob- 
servatory at Swarthmore 
College, set out last Sep- 
tember'on their journey 
half around the world to 


witness the event, Professor 


HT. Stetson of Harvard and 
Dr. J. A. Anderson of Mt, 


Wilson 


in, the transportation and setting up of 
sclentifc equipment, all on a gamble, for 

always there is the possibility that clouds 
‘will intervene and make all the prepara- 
tions. valueless. 

Starting at dawn, local mean time, the 
path of the eclipse shadow will range 
from a point in Central Africa, south of 
the Sudan and north of Lake’ Victoria, 
along the equator, across the Indian 
Ocean to south Sumatra, thence to 
Borneo and Mindanao in the Philippine 
Islands. Radio will keep you informed 
‘of its progress as it sweeps over these 
distant regions at a cannon-ball speed of 
1388 miles an hour. ‘The total eclipse ia 
due to arrive in Sumatra at approximately 
2.25, local mean time. ‘There the shadow 
of the moon will have a width of 89 
miles. ‘The eclipse will lust two hours and 
two minutes. 


JN.THIS briet fash of time, while the 
moon passes between earth and sun, 
blotting the latter from view, thescientists 
will attempt to add a few’ more details 
to our understanding of the universe. 
For one thing, they will try to measure 
tthe light of the corona. An gttempt to 


do this at Harvard University last year 
failed. ‘The observers also may be able 


tion involves the problem of the exuct dis- 
tance of the sun from the earth. If we 
could establish this distance, then man 
could measure all celestial distances. 


POPULAR SCIENCE MONTHLY 


‘Is Your Memory Really Bad 
or Just Badly Managed? 


Most of us are too lazy to remember properly, says an expert— 
Useful tricks for recalling names, faces, and telephone num- 
bers—Why a young man usually has a better memory 
than his father-—A dozen ways to test yourself 


By Robert S. Woodworth, Ph.D. 


Dr. Woodworth is Professor of Paycho!- 


NE day recently a young man came 
to me discouraged. 
“I simply haven't any memory,”" 
he complained. “I never seem 
able to remember thing I read.’ 

“Perhaps you haven't given | your 
memory a chance,” I suggested. “Sup- 
ose we test it.” 

I tried him with numbers. ‘To his 
surprise he found that he could remember 
nine numbers repeated to him success- 
ively, and even repeat seven backward. 
He learned to ropeat a stanza of poetry 
in a full minute lows than it took the 
average person, and in other tests he 
scored high. 

‘The fault clearly was not in his memory, 
but in the way he used it, He had been 
in the habit of reading passively without 
thinking while reading, without analyzing 
the important parts, He had given his 
brain nothing to remember 

Many persons are like that, for recent 
paychological tests have resulted in the 
surprising but encouraging conclusion that 
mont of us have more memory power than 
we realize. In other words, if you forget 
easily, the chances are that the trouble is 
not your memory, but the way you man 


el | 
Try This—- - 


‘ACH of the numbers listed below 

hhas one more digit than the 
preceding one. Have some one 
Fead the numbers aloud to you, one 
fata time, allowing an interval of one 
‘second between each digit. After 
each complete line is read, you are 
fo repeat i from memory as best 
you can. See how many you can 
femember correctly. Eight isa 
‘good core, © More than 11 is highly 
‘exceptional. 
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Oy Immense by impr 

‘The memory proces involves. three 
steps: (1) Forming connections in the 
brain. (2) Retaining these, and (3) 
Putting them into setivity again when 
‘occasion arises. 

Most persons who try to improve their 
momories believe that if they could re 
tain facts, they would be all right. ‘The 
ruth is that no one can do much about 
this middle step. Your power there de- 
pends almost entirely upon your physical 
makeup. 

‘Some brains are more plastic than 
others, and impressions remain longer in 
‘these than in others. 

‘Things begin to stick in the brain after 
three years of age, and from then up to 
20 years the power of retention grows. 
From then to about 40 it remains the 
same, after which it diminishes. A man 
at 50 may seem to possess a better 
memory than the man of 20, but this is 
due probably to better judgment and 
organization of material than actual 
power of retention. 

T know an old retired army officer who 
can sit for hours telling of his experiences 
in the Civil War. “What a remarkable 
memory!” his hearers exclaim. As a 
matter of fact, his feat is due to the reason 


that his memory has become poorer and 
he can remember nothing new. Daily 
events make so little impression on his 
brain, which is more or less rigid, that 
the early impressions are thrown into 
high relief, 

About the only way you can improve 
this power of retention is through general 
hygiene, which keeps your brain in good 
condition. Intoxieants and illness often 
weaken brain connect But if you 
have good health and tuke care of youre 
self, you need not worry about retaining 
the connections. ‘The important place to 
concentrate in improving your memory is 
in establishing the connections well. by 
getting things into your head in a con 
nected way. It is because of this that 
you can succeed if you deliberately set 
‘out to improve your memory. 

First, however, it should be noted that 
improvement will come not in general 
memory power, but in special fields. 
Paychologists, after testing the memories 
‘of many people, say that training does not 
improve the general faculty of memory, 
but simply increases the ability to do 
a particular kind of memory job. If 
you want to remember faces, you must 


——-and This i 
ELOW are 10 sets of paired | 
H 

H 


which it is paired. 
page 149, where you will find the 
first words of the pairs listed ina 
different order. Opposite each write 
Gown its associate. After one read- 
{ing you should be able to remember 
four or five of the associates: after 
two readings, seven, and after three 
readings, eaght of nine, 


freeze 
expensive. 
table 
overcoat. 
parlor 
prefer. 
tiger... 
unfair 
fish. 
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practise remembering 
faces. If itis telephone 
numbers, practise re- 
membering them. If 
it is dates, practise 
dates. You won't 
learn’ to remember 
names by practising on 
numbers. 

‘This gives a hint of 
the first suggestion I 
make—that is, to im= 
prove your general 
background in the spe- 
cial field in which you 
want to improve your 
‘memory. 


USICIANS have 
performed ex- 
truordinary feats of 
memory in their partic 
ular field. Mozart, after 


POPULAR SCIENCE MONTHLY 
How Many Objects Can You Remember? 


or 


that an ordinary per 
son, or even an actor 
who had not appeared 
in the classic drama, 
would require to read 
them through  intelli- 
gently. 


REMEMBER learn- 

ing Spenser's 
“Faerie Queene.” At 
first it took me 10 oF 
12 minutes to learn a 

janza, but after mem- 
orizing 50 stanzas, I 
could do one in five 
minutes. What really 
was happening was that 
I was getting used to 
‘the author's archaic 
style. Remembering 
came easier because 
‘was getting thone aids 


listening once to the 
choir in the Sistine 
Chapel singing music 
not available in print, 
went home and wrote 
the whole thing from 
memory. This amaz- 
ing feat haa become 
classic. 

‘A number of years 
ago, I attended a performance given by 
“Blind Tom,” an old colored pianist 
who had lost his sight, After his reg- 
ular concert he asked any one in the 
audience to play any composition, say- 
ing that he would repeat it immediately 
afterward. Often, I suppose, this was 
easy, but the day I heard ‘him there 
happened to be in the audience a skilled 
organist, who played a learned piece of 
his own ‘composition. We watched eager 
ly to see what would happen. 

Blind Tom was a little fussed and in one 
passage hesitated for an instant, but 
otherwise went straight through the 
piece. ‘The organist said that he had 
done very well. 


‘OW Blind Tom had not remembered 

that complicated piece note for note, 
but merely put together parts that were 
familiar to him. Through long study, 
musiclana get to know phrases, succes- 
sions of chords, and harmonies. When 
the organist played a certain phrase, 
Blind ‘Tom grasped the idea instantly. 
‘To one who had no background of musical 
training, the feat would have been 
impossible. 

Real-estate brokers seem to have amaz~ 
ing memories. They can tell you in- 
stantly about every tract of land for miles 
around—how much area each has, who's 
holding it, how much mortgage there is 
and 0 on. 

But when you analyze it, you see that 
it isn’t so much that they learned isolated 
facts, as that they have a background of 
general facta about local real estate that 
fit all eases. ‘They hear, for example, 
that a certain piece of property is held for 
315,000, but there is a heavy mortgage. 
‘To them this means that the owner has a 
mall equity; that the property could be 
bought for very little cash. ‘The price 
likewise gives them an indication of the 
size of the tract. All this goes through 
the realestate dealer's mind when he 
hoars the price. It is part of his job. He 


acquires naturally background of facts 
without any deliberate effort to remem 

‘An actor, accustomed to the phrase- 
ology of the drama, can learn a long 
“part” very quickly." His memory seems 
remarkable, yet he would have just as 
much difficulty as any one else in pursuing 
& course in law, say, or learning the 
details of a commercial position. An 
‘actor who had appeared in several Shake- 
spearean productions could commit to 
memory passages from an unfamiliar play 
by the same dramatist in almost the time 


A Test of Proverbs 
READ these proverbs over once, 

taking about two seconds for 
‘each proverb. Then close the book 
land write or tell some one as many 


Make ta 
Al's well that ends well 
Enouah tan good ana feast 

"at good an a feast. 
Great hopes ntaie great men. 
Brave "actions never want a 


eee 
Eaten cm 
phaeesatcn ce 
All is not gold that glitters. 
Pleasing everybody is pleasing 
nt aiid 
si NS ae 


brings woeful want. 

New occasions teach new duties. 

Astumble may prevent af: 

Many hands make light work. 

No news is good news. 

‘Too far east is west. 

Gifts make beggars bold. 

Caution is the parent of safety. 

‘The sweetest grapes hang high- 
est. 

Better late than never. 


‘or helps that come from 
the acquisition of a 
“background, 

If you were trying 
to memorize the de- 
tails of a radio circuit, 
and knew little about 
radio, it would. tal 
‘you many times as long 
‘as it would an engineer 
to whom all of the terms and ideas were 
familiar. All he would have to do would 
be to group together familiar facts. ‘The 
actual amount ofgnew learning would be 
small. 

Probably the most spectacular of mem- 
ory stunts are done with figures. 

‘There was a man named Ruckle in 
Germany who could repeat 45 numbers in 
succession, forward and backward, and 
perform other astonishing feats. If you 
examined his history, you noted that he 
was obsessed with numbers from child~ 
hood. 

‘When he saw the combination of 318, he 
recognized it as.a prime number, one that 
can’t be divided evenly by any digit, He 
knew all the prime numbers up to 1000— 
they were old friends and to him as 
familiar as single digits. “He knew all the 
perfect squares, the roots, and #0 forth. 
Due to his background, he had a yocabu- 
lary of numbers of which you and I might 
be completely ignorant, 


JF YOU improve your grasp of a certain 
‘subject, your memory in regard to 
new details of that subject will improve 
with it. 

You can help yourself in getting the 
first connections well established by relat- 
ing facts in large tnits—the larger the 
better. Blind Tom, the real estate man, 
and Ruckle illustrate this, ‘The musician 
remembered whole passages instead of 
single notes. ‘The mathematician re- 
membered figures in combinations of 
three or larger, and the real-estate man 
remembered a group of related facts 
about a certain piece of property. Recall- 
ing a single fact “in a related group 
brought all of the facts to mind, So in 
memorizing, try to link different elements 
together. If you can see them already 
bound, it means that much leas work for 
you. 

Interest in a subject helps a great deal 


in linking facts together. I know boys 
(Continued on fase 17 
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“When Vrains Crash— 


By Truman Stevens 


ARLY one morning several months 

‘ago I was riding a sleeper on a 

flying trip from an Ohio city to 
New York when I was rudely jolted 
awake by a sudden grinding of brakes and 
lurching of ears as the limited eame to a 
full stop. It so happened that the train 
hhad been speeding me to an important 
engagement in the metropolis that morn- 
ing; and #0, as I peered wide eyed into 
the darkness, it was with a feeling of 
dismay, a few moments later, that I 
heard the word passed down the line that 
there was a wreck ahead. 

‘Two freight trains had collided—a 
moving coal train had crashed into a 
standing one. It was the kind of wreck 
every trainman dreads; for three of the 
four tracks of the line literally had been 
buried by the tangled wreckage of stee! 
“hopper” cars and by piles of coal flung 
across the right of way by the erash. It 
‘was just the kind of a wreck, too, that 
might doom all my carefully laid plans for 
the day. Not only was I due in New 
York at a definite hour that morning, but 
my schedule gave m2 only four hours’ 
time to transact my business there and to 
catch the only returning train that would 
take me back to Ohio in time for another 
‘and equally finportant appointment. 

‘When eventually our train was switched 
over to the only clear track and we crept 
slowly past the scene of the disaster, the 
sight revealed by the first break of dawn 
was far from reassuring. Plowing into 
the standing coal cars, the locomotive of 
the moving train had fung itself on end 
and, breaking from its tender, had hurtled 
against a telegraph pole and keeled over 


onitsside. ‘There it lay, a dying monster, 
gasping and hissing, while a wrecking 
crew made ready a giant derrick to lift its 
remains. Here and there hurrying men 
with flaring torches were cutting away at 
the tangle of steel cars; others were 
digging into the scattered piles of coal. 

‘The work of “clearing away” had 
started. It was a job, I figured, that 
would take fully a day, if not two, and 
‘would be 24 hours at least before normal 
traffic could be resumed on schedule. 
gave up all hope of making a return trip 
that day. 

Imagine my surprise when, after reach- 
ing New York and keeping my business 
ppointment, I learned upon inquiry that 
the train on which I originally had 
planned to return would leave on sched- 
uuled time! The wreck had occurred 
shortly before five o'clock in the morning. 
By eight o'clock, only three hours later, 
all three of the buried tracks had been 
cleared sufficiently for scores of com- 
muters’ trains to pass through! And 
before noon, when I passed the scene a 
second time, there remained little evi- 
dence of the early morning catastrophe. 


[TSEEMED the work of magic. That 


such a tremendous task could have 
been completed in a few hours so amazed 
me that at the first opportunity I sought 
‘out the freight trainmaster of one of the 
largest Eastern railway systems to inquire 


Our Job Begins” 


A Feteran Tells How 
the Wrecking Crews Clear 
the Track—A Week's 
Work in a Few Hours 


What a Storm Did 
In 4 few hours the wrecking 
ew leared away Che past 
Senge: train wreck eae by 
Severe. worm near Rock: 
fort. NJ. ‘The photograph 
‘seth wreckingerew with 


fowerful derricks Hing 
‘Siatered conch off hillside 


disaster at a moment's notice, of directing 
the work of giant cranes and acetylene 
torchmen. In his quick-thinking brain 
rests the responsibility of restoring normal 
traffic in the shortest possible time. I 
found him to be a man of surprisingly 
quiet voice and manner—a man ac 
ceustomed to give orders of life-and-death 
importance calmly, with the assurance 
that they would be instantly obeyed. 

How is it possible," I asked him, “to 
clear away the wreckage of two steel’ coal 
trains in three hours? 


AL COAL wreck is the worst kind of a 

job we have to tackle,” he replied, 
“The only reason we ean clean it up #0 
quickly is simply that it must be done. 
At this moment thousands of freight cars 
fand passenger coaches are clicking over 
the rails of our division. Hundreds of 
thousands of passengers are depending on 
us to earry them on time to their work and 
to their homes. Hundreds of cars are 
transporting coal to heat the homes and 
office buildings of a great city. Other 
‘ears are laden with tons of fruit and other 
perishable product that might be ruined 
totally by delay. 

“Just consider all that the movement of 
these cars means to the daily life of an im- 
mense population; and then think that 
anywhere, any time, some little mistake, 
some little piece of mechanism gone 
‘wrong, may throw a monkey wrench that 
will stop every wheel from turning. A 
towerman may ‘daydream’ for a brief 
moment; a switchman may pull a lever 
at the wrong time, a storm may under- 
mine a single rail. Any one of these 
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things may paralyze a, vast, sthoothly 
running railway system.” 

The trainmaster paused, recalling, per- 
haps, disasters of the past. 

“Whenever trains crash, our job begins, 
and then it is up to us to. get the wheels, 
turning smoothly again. It muat be done 
swiftly, not only because on the resump- 
ttion of traffic depend the comfort and 
convenience of thousands of people, but 
also because every hour of delay may spell 
tremendous loss to the railway company 
itself, Consider that a railway must 
bear ‘the entire loss of perishable stu 
such as fruit, if it is delayed and spoiled in 
transit, and’ you will understand one of 
the many reasons why speed is so im- 
Portant whenever a wreek occurs.” 


HIE trainmaster's office, I found, like 

that of the chief dispatcher on’ the 
floor below, is. an amazingly complicated, 
yet finely regulated emergency machine, 
‘of which the parts are human brains 
‘reared to think and act at top speed, with 
perfect precision, when oceasion demands. 
‘The clerks go about their ordinary tasks 
calmly and easily; yet the call for action 
finds each at his designated post, with a 
definite duty to perform—a duty 
that is completed almost auto- 
matically. 

Imagine yourself, some howling 
winter night, in the office of the 
chief dispatcher, A telephone bell 
rings. Somewhere out in the storm 
‘an engineer, scalded and bleeding, 
hhas staggered half a mile down the 
track to one of the telephones that are 
placed along the line at intervals of 
milo for just such emergencies. It is his 
voice on the wire. Number 47 is in the 
ditch—jumped the rails—fireman killed — 
passengers badly hurt— 

‘The saving of human life comes first. 
Instantly the eall goes out for doctors, 
nurses, and ambulances. Simultaneously 


POPULAR SCIENCE MONTHLY 


the order is flashed for all trains on the 
division to stop until the full extent of the 
wreck ean be determined. Officials of the 
railway, as well as state and Federal com- 
missions must be notified. Already the 
machinery is in motion for an official in- 
quiry into the cause of the disaster. 
This much has been the task of the 
dispatcher. It has required only a few 
‘minutes—perhaps a quarter of an hour. 
Amazing, how swiftly men can move to 
‘the work of reseue in such an emergency, 


“T remember one passenger-train wreck 
‘on a Western road,” said the trainmaster. 
“An express, roaring along at 60 miles an 
hour, passed a certain block signal where 
it should have halted. In the signal 
tower an operator gusped, for he realized 
that a collision was certain; another train 
‘was speeding in the opposite direction on 
the same track. ‘The operator jumped to 
the telephone and flashed word to the 
dispateher. Doctors, nurses, and ambu- 
lanees were on the way from the nearest 
point even before the collision had 
occurred 

And now, with everything possible 
done to save human life and relieve suffer- 
ing, the enormous task of clearing the rails 


In half an hour a fully equipped wreck 
train, with mighty cranes capable of 


‘once more. If only two of four tracks are 
tied up, the problem is comparatively 
simple, for trains ean be operated on the 
other two. If three tracks are out of 
commission, the fourth can be used. If 
four tracks are out, however, some kind of 
a detour must be arranged. Either a 
new track must be thrown around the 
wreck, or trains must be detoured over a 
branch line or over the line of another 


much loss of life and property in wrecks, 


has brought new 
problems to the m« 
who must clear the 
tracks. When the heavy steel becomes 
crushed and tangled, saws and axes are of 
little avail. ‘Thus the acetylene torch in 
recent years has become one of the most 
important tools of the wrecking crew. 
Where brake rigging and running parte 
and bodies of heavy steel cars are massed 
badly, it saves time simply to burn them 
apart. Then the cut pieces ean be lifted 
to the side of the track, 


HE most effective use of the torch I 
ever saw,” the trainmaster told me, 
‘was when two electric locomotives were 
wrecked at a tunnel entrance near New 
York. So tightly were they wedged at 
the entrance that they had to be cut apart, 
In the same wreck, the torchmen made 
spectacular rescue of a trainman who had 
been pinned in an upright position in the 
‘vestibule of a steel car. In passenger 
‘wrecks sometimes the torches do great 
work in providing a way of escape for 
imprisoned travelers. 

Steel railway equipment, too, has neces 
sitated the development of wreck cranes 
of tremendous lifting power. In the 
‘New York terminal yards of a great rail- 
‘way aystem not long ago I found a derrick 
that within a radius of 17 feet will lift a 
weight of 150 tons, the strain of this 
weight being counterbalanced by out- 
riggers. ‘Two other derricks each had a 
capacity of 120 tons. 

‘Thanks to improvements in safety de- 
vices, train wrecks are becoming fewer 


every year. 

“<But still we haye to be ready for them 
‘when they come,” said the trainmaster. 
“We have to jump at a moment's notice 
to handle anything, from the derailment 
of one car to a crash that costs many” 
lives and ties up an entire division." 

“Why do wrecks occur? Well, there 
are three chief causes—failure of man 
power, failure of equipment, and acts of 
nature, such as storms. 

“A storm is the one big cause that is 


beyond human control. Only a few 
months ago a frightful derailment oc- 
curred in New Jersey because a heavy 
rainstorm had washed sand across the 
tracks. Another fatal wreck was caused 
‘when a windstorm ripped the top from a 
freight car and threw it across a pas- 
‘senger track. Floods also are a frequent 
cause of wrecks that not even the 
ost fe.ctehied management: ean guard 


AS FOR allure of man power and equip~ 
‘ment, these are recognized as factors 
that can be controlled and reduced. ‘The 
railroads long ago learned that only the 
man with a clear, healthy mind, free from 
worry, can be trusted to work under high 
tension without fear of making a fatal 
error that might take tremendous toll in 
life and property. A railroad man who 
brings domestic troubles to his job is 
regarded as amenace. By making their 
men happy and contented, the railroads 
more and more are endeavoring to pre- 
vent. costly mental lapses such as that 
which occurred a few weeks ago on Long 
Inland, when a trainman threw a switch 
while the wheels of « passen; 

Passing over it. 

‘At the same time the railroads are 
constantly extending the scope of auto- 
matic control as a check against human 
fallibility. 

‘Just this year automatic braking control 
mechanixm was installed on the lines of 
‘at least three American railroads. Sup- 
pose, for example, that an express train, 
thundering through the night, passes a 
Dlock signal. ‘The engineer has collapsed 
at the throttle. A mile ahead on the 
same track, a freight train is lumbering 
up a grade, Just when disaster seems 
certain, there comes a flash of sparks 
from beneath the front trucks of the 
locomotive. Miraculously the express be- 
ins to slow down—60, 40, 90, then only 
20 miles an hour. Now the freight is only 
half a mile ahead. A grinding of air 
Drakes, an unseen hand closes the throttle, 
‘and the express comes to a full stop. A 
collision has been avoided without the 


A Lesson to Reckless Drivers 
How one American railway dieplayed 
‘wrecked automobile as am object Hanon 10 
ihake other drivers think twice before trying 
the trick of beating « train at a croming 


touch of human hands. Such is the 
marvelous operation of the new auto- 
matie safety control, 


HOW sreatly the perfection of safety de 
‘vices and the improvement of operat- 
ing system and personnel have reduced 
losses from wrecks is evidenced by the 
records. In 1924, when 981,000,000 pas- 
sengers” were carried—about nine, times 
the entire population of the United States 
—the fatalities from passenger, wrecks 
were only 149—15 per cent less than the 
average for the preceding four years. 
Fewer railway employees were injured 
than in any year since the records were 
started in 1888. When you consider the 
vast network of rail lines that covers 
the country; when you consider, for ex- 
ample, that at one signal tower 
in the New York district 1400 
trains pass in every 24-hour 
period, the record of railway 
accidents is truly remarkable. 
But there is one potenti: 

cause of train wrecks that 
‘even the most perfect system 
and the most ingenious safety 
devices, it seems, have not yet 
been able to. control. 
‘That is the ubiquitous 

y automobile. 
“There's nothing 
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that worries the trainman more than the 
careless motorist at the grade crossing,” 
said the trainmaster. “It seems almost 
incredible, yet there have been numerous 
instances where a stalled car has derailed 
and wrecked the train that strikes it. Nor 
is it enough, it seems, to have warning 
devices and swinging gates at the cross 
ings. I know of one Eastern railroad 
that reports it has an average of one 
gate a day broken by motorists who in- 
sist on running on the track when the 
barriers are down." 


HOW he carcless motorist is regarded 
by trainmen was illustrated strikingly 
following a serious wreck near New York, 
‘The automobile that threw the train off 
the track was buried beneath a tangle of 
steel freight cars on the edge of an 
embankment. Just as the members of 
the wreck crew were about to hoist the 
smashed motor to one of the flat cars 
that carried the train wreckage, the 
division superintendent interfered, 

“Hold on, boys,” he said. “Just leave 
that auto where it is, as a warning to 
other drivers.” 

So the wrecked car was mounted on 
pedestal at the crossing where every 
passing motorist could view it. 

In late years the careful investigation 
and determination of the cause of every 
wreck has been effective in 
similar accidents. ‘The old ‘ 
known” no longer is accepted by the 
public nor by public commissions. 

‘Very often the search for the cause is 
extremely difficult, An investigation 

work for days at the 


find a “lead” that brings a solution, 


“TN ONE pustling cave a train hauled 
by an electric locomotive had 
crashed into a passenger train, killing 
several perso ‘the trainmaster. 
“The motorman claimed the air-braking 
system was defective. To find out 
whether he was right, a device known as 
the angle cock, which was believed to 
have caused the trouble, was taken from 
the wreck and installed on a dummy 
train, “Here it was operated to determine 
whetiver its condition would cause an 
interruption in the air system. ‘The test 
proved that the motorman’s contention 
‘was right. Incidentally it led to im- 
provements designed to prevent further 
accidents of the same nature.” 

So it is that the very men who are on 
the job when disaster comes, to sweep 
away the wreckage and set the wheels of 
traffic again in motion, are equally 
vigilant to guard against ‘the need of a 
wreck crew. ‘These men are vital parts 
of a marvelously keen system that today 
makes it comparatively safe for you to 
travel on trains, and that brings the 
necessities of life to you. 
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$1000 More in Cash to 
Prize-Winners 


in Our Great 
“What’s Wrong” 
Contest 


Read the Correct Answers and See 
How Nearly You Were Right 


F JOHN and Mary Newlywed had 

been surrounded by a group of 

neighbors such as the readers of 
Porutak Science MontHLy, never would 
they have been allowed to make the mis- 
taken they did in their early bungling of 
jobs around the house. Such keen and 
‘astute critics you never met as those who 
pointed out errors in the third series of 
ight pictures in our great $10,000 
“What's Wrong” Contest, which ap- 
peared in the August issue. 

‘The August contest was remarkable for 
the fact that the number of contestants 
who found all the errors correctly was 
four times as great as for the July contest. 
Consequently the three judges faced the 
extremely difficult task of deciding which 
of the many correct sets of answers were 
presented in the clearest and most 
‘skilful manner. 

After long and careful consideration 
they decided that the first prize must go 
to M. Seklemian of Los Angeles, Calif., 
who with his wife is pictured at the top of 
this page. Perhaps Mr. Seklemian re~ 
membered schoolboy lectures on the 
worth-whileness of persistence and de- 
termination. Anyway, in this case, his 
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persistence brought him a reward of 
3500 in cash. While working on 
the August contest he and his wife 
‘were camping on the Tioga Road in 
the high Sierras. The nearest 
post office was in the Yosemite 
Valley, 62 miles away. ‘Time for 
getting in the answers was short. So the 
two set out and made the trip across 
the mountains, covering the 62 miles to 
the nearest post office. From there 


‘The Three Best 


CP RE fins, three in the 
“August “What's Wrong” Contest 
sare awarded by the judges as follows: 
FIRST PRIZE, $500 
M. Seklemian 
Los Angeles, Calif. 


SECOND PRIZE, $100 
‘Wrayburn M. Benton 
Springfield, Mass, 


‘THIRD PRIZE, $50 
Joseph H. Glasser 
Cleveland, Ohio 

Names of winners of the other 65 

prizes will be found on next page. 


Uncle Sam helped by speeding their entry 
to New York in an airplane. The an- 
sswers reached the office of PopuLAR Sct- 
cs MonTay just in time. 

‘Mr. Seklemian’s descriptions of the mis- 
takes made by John and Mary, and of the 
deliberate errors made by the artist in 
drawing the pictures, were not only clear 
‘and accurate, but they were accompanied 
by excellent drawings of the Newlyweds 
doing each of the tasks in the correct 
way, with the artist's error in each case 
corrected. 


AT THE bottom of the page is the 
pieture of a man who is going to be 
surprised —Wrayburn M. Benton of 
Springfield, Mass., winner of the second 
prize of $100. Until he opens his January 
insue of PopULar ScrENCE MONTHLY, just 
as you did today, he will not know of 


Winner of the $500 Prize 
M. Scklemian, of Lot Angeles. Calif. with Mrs. 
Seilemian. Together they journeyed 6 mile fom 
their mountain camp to tend their winning entry 


his success in winning one of the prizes. 

‘When we wrote to Mr. Benton, asking 
him for his photograph, he was out of 
town on a business trip. His wife sent 
the photograph, saying that when he 
returned she would not mention having. 
received our letter, hut instead would let 
her husband have the surprise of finding 
his picture in Popuak Sctenc: MoNTHL 
T want to be there when he seen ity 
she wrote. “He will be delighted.” 

Looking at Mr. Benton, would you 
suspect that he was a poet? We don’t 
know whether he writes poetry for a 
living (confidentially, we suspect not), 
but it was through humorous verse that 
he chose to point out John's mistakes in 
doing odd jobs about the house, 


JOSEPH H. GLASSER of Cleveland, 

Ohio, wins the third prize of $50. 
Just as Mary worked with John in putting 
up shelves and papering walls, so did 
Mrs. Glasser help her husband in figuring 
out the Newlyweds’ mistakes, 

“My wife and I spent together many 
interesting, somewhat, perplexing even- 
ings at work on the ‘What's Wrong! pic- 
tures,” he writes. In preparing their 
answers this young couple no doubt were 
aided by their own experiences, for it 
hhasn’t been long since they themselves 
started housekeeping. After putting to 
bbed Joseph Glasser, Junior (a very. im- 
portant individual, aged one year), they 
got out their copy of POPULAR SciEN 
Monti, and in the home-making strug- 
les of John and Mary, they recognized 
some of the mistakes they themselves had 
made, ‘Then Mr. Glasser got out his 
drawing board and very skilfully showed 
our artist just how the pictures should 
have been made. A snapshot of Mr. and 
Mrs. Glasser appears on the next page. 

At the top of page 32 you will find the 
names of the winners of the five $10 
prizes, as well as the 60 winners of the $5 
prizes. See if your name: is on the list, 
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‘Jocob Kleiner, Richmond Hill, N. 


‘Mr, and Mrs. Gustave C. Lindquist, Los Angeles, Calif. 


Sixty-Five Additional Prize-Winners 


FIVE PRIZES—$10 EACH 
Nina E. McLelland, Houston, Tex. 


SIXTY PRIZES—$5 EACH 


Louise Gardiner Walshe, Jersey City, N. J. 


Irene M. Thun, Brooklyn, N. Ys 


‘A casual glance at the addresses of the 
‘successful contestants will show that they 
are scattered far and wide through the 
country, 

Every one of the thousands of entries 
in the contest was gone over carefully 
and the judges based their final decisions 
‘on three points—accuracy, clearness, and 
skill of presentation, Many of the’ con- 
testants whose answers were presented in 
excellent form, fell short of winning one of 
the cash prizes simply because of some 
slight inaccuracy in their answers. 


NE more month und then all of Joba's 
mid Mary's troubles will have been 
solved. if you didn't win a prize this 
month, there still ia a good chance that 
Yyou may be stcceasful in the September 
Contest; for the results thus far in the 
$10,000 Contest have shown that wome of 
those who have been low on the list of 
prive-winners one month, oF not 

On the list at all sometimes have | 
thot surprisingly to the top in 

fanother month. | 

‘Winners In the September Con- | 
test will be. announced in. next 
month's issue of Porttar ScreNce | 
Monraty, and the winners of the {| 
Grand” Prize. Contest winners 
s00n after that, 

So that you can tell how nearly 
your own answers were Tight of 
Wrong, the list of correct answers 
to the eight pletures in the August 
Contest are printed below. "For 
teach picture ‘you were asked to 
tall, rst, what John or Mary or 
both were doing wrong and why it 
‘was wrong; second, what deliber- 
ite mistake ‘the artist made in 
drawing the pleture, 

Tn the following list of correct 
answers A in exch case points out 
John's error; B is the deliberate 
imistake made by the artist in 
drawing the picture. 


AUGUST CONTEST ANSWERS 


Picture No. 1. A—John is hanging 
the ‘screen door upside down. The 
smaller section of the screen should be 
at the bottom. B—The artist has drawn 
the woodplane with cutting blade re- 
versed. 

Picture No. 2. A—John has removed the 
whole faucet. He should have taken out 
only the valve mechanism. B—The artist 
has drawn the handle of the rake at a 
wrong angle with relation to the prongs, 
and the handle of the hoe at a wrong 
‘angle with relation to the blade. 

Picture No. 3. A—John is nailing the 
edge of the board to the plaster of the 
wall. He should nail a wooden cleat to 
the wall for the shelf board to rest on. 
B—The back of the kitchen chair on 
‘which Mary is standing has been reversed 
by the artist. 


Picture No. 4, A—John is nailing 
down the linoleum as he unrolls it. He 
should not nail it down until he has fitted 
the whole surface completely, and he 
should wait at least a day or ‘two until 
the linoleum lies flat, B—The artist has 
drawn the calendar to show 30 days for 
August. 

Picture No, 5, A—John is thinning out 
the paint with water, He should have 
used turpentine. —The drain plug for 
the trap on the kitchen sink pipe is shown 
‘on top of the curve instead of at the 
bottom, where sediment collects. 

Picture No. 6. A—In tying the window 
weight to the new sash cord, John has 
left, too much slack. The weight will 
strike the bottom of the compartment in 
which it slides before the sash is com- 
pletely raised, He should have just 
‘enough cord to permit the weight to clear 
the bottom of the pocket. B—'The artist 
has placed the sash-lift several 
inches from the center of the sash, 


PICTURE No. 7, A—John is 
‘using a 50-cent piece to set the 
spark plug points. This will set 
‘them too far apart. He should use 
adime. B—The artist has drawn 
tthe blade of the knife so long that 
it will not close into the handle. 

Picture No. 8. A—John is stor- 
{ng the cement on the ground. The 
dampness of the ground will ruin it. 
He should store the cement inside 
orplaceiton boards and cover with 
rainproof material. B—The artist 
has drawn John’s shadow too high 
for any shadow cast by the sun. 

‘The names of prize-winners in 
the September Contest will be an- 
nounced in next month’s issue, 
together with correct answers to 
tthe eight September Contest pic- 
tures. Watch for the February 
number, on the newsstands Jan~ 
ary 10. 
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Where Old Houses Go 


Every Scrap of Wreckage—Even 
Bent Natls—Can Be Put to Use 


F YOU live ina growing city, nodoubt you oftenhave watched 
workmen demolish an old house or business block to make 
room for new and larger buildings. In the erash of tumbling 

debris there is a strange fascination. In a few hours the work 

cof months, sometimes years, can be reduced to broken brick 
hi d 
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Tricks in Burning Soft Coal 


AIR CHECK 
CLOSED 


HEN, last fall, a strike shut down 
‘the anthracite coal mines, people 
who had been accustomed to 
‘ura this fuel were thrown into a state of 


panic, Many probably believed that 
they’ were likely to be frozen to death 
before the end of winter, because the 
impression prevailed that bituminous 
‘or soft coal, the most available substitute 
for anthracite, ia an unsatisfactory fuel 
for domestic purposes. 

‘As a matter of fact, properly used, 
soft coal is really just as good a fuel as 
‘anthracite and is considerably cheaper. 
ta only drawbacks are that it is a bit 
smoky and dirty and requires that more 
fttention be given to the furnace. About 
80 per cent’ of the domestic coal con- 
‘sumers in the United State, never see a 
piece of hard coal from one year's end 
to another. With soft coal, they keep 
their houses comfortably warm and even 
use this fuel successfully for cooking. 
Many of those who always have burned 
soft coal, however, probably waste a lot 
fof money each winter just because they 
fail to handle this fuel properly. 

While anthracite o hard coal con 
tains only about 10 per cent of volatile 
matter that can be driven off in the form 
of gas, sot coal is 80 per cent voletile and 
in ‘addition contains much tarry, sticky 
‘material. When you burn sort coal, then, 
you must keep in mind the gaseous nature 
of the material and take steps to insure 
‘the combustion of the excess gas. 

‘The first point to remember is that a 
soft coal fire should not be banked with a 
large mass of coal shoveled into the fur- 
nace at random. Whenever you add 
soft coal to the fire, a great quantity of 


‘gas is produced almost at once. Conse- 
quently, if you bank the fire so thoroughly 
that the red hot e2al is completely buried, 
the temperature of the top layer will not 
be high enough to ignite the gas and 
there is a good chance for an explosion. 
In banking with soft coal, therefore, 
you must be careful to pile on the fresh 
‘coal in such a way that at least one spot 
of red hot coal is left exposed to furnish 
‘a flame that will ignite the gas as soon as 
it is produced. 

‘The second point to remember ix that 
the tarry nature of soft coal causes it to 
form into lumps and cakes that impede 
the flow of air through the fire. This 
means that soft coal requires a good 
draft. Hence, you will have to keep the 
draft door open much more than for hard 
coal. The chimney damper should be 
‘open at all times, and it will be necessary 
to keep closed the door at the back or top 
of the furnace which, when open, allows 
‘air to flow directly into the chimney. 


WITH hard coal a gentle shaking of 
the grate twice a day usually is 
enough to dump all the ashes. With coke 
the shaking can be even more gentle. 
Soft coal, though, requires a great deol 
more attention in this respect. In addi 
ttion to shaking the grate twice a day, it is 
necessary to slice the fire two or 
times every 24 hours. By “slicing 
meant inserting a long poker in the open- 
ing just above the grate—sometimes 
called the “clinker door”—and heaving 
on it so that the end of the poker will 
lift up and break the sticky lumps and 
ghee. If ling ia not done properly and 
often enough, the draft will be cut 


It?s Just as Good as Anthracite for 
Your Furnace when You Know 
How to Handle It 


By George Lee Dowd, Jr. 


completely and the fire will 
go out, 

In order to supply enough 
air to. burn completely the 
large amount of gus given off by 
‘soft coal, the fire door should be" 
left ajar and the chimney damper 
should be open. ‘This insures 
that air will be drawn in through 
the fire door and prevent the 
‘escape of gax into the cellar. 


“TEE most efficient way to test 
the flow of gas oF air through 
the fire door is to light a match 
and hold it near the erack in 
tthe door. If the flame is drawn 
into the furnace, you may be 
‘sure that no gas is escaping. Be care- 
ful, of course, not to make the match 
test unless flames appear above the 
fresh coal. Otherwise the match may 
ignite the unburned gas and cause an 
explosion. 

Many people do not. realize that 
soft coal can be burned with entire 
‘satisfaction in the ordinary kitchen range, 
provided that the stove is equinped with 
fa grate with reasonably small openings. 
However, if your stove and chimney are 
not arranged to supply a good draft, 
soft coal cannot be used. 

‘The rules for burning soft coal in the 
kitchen range are much the same as for 
furnaces. Put on small quantities of 
coal at a time, keep the chimney damper 
‘open at all times, do not remove the 
stove lids, and slow the fire down by 
lessening the draft. Break up the lumps 
and cakes with a poker at frequent in- 
tervals. 

‘That you shovel fuel on the fire and 
remove ashes. regularly doos not neces- 
sarily mean that you are getting all the 
heat out of the fuel even if the house is 
warm enough. 

For real efficiency, three things are 
absolutely necessary in burning any kind 
of fuel, whether hard coal, soft coal, 
coke, of even wood. You must have air 
‘enough, you must have heat enough, and 
the air must be mixed properly with the 
fuel you are trying to burn. By mixed, 
I mean that the air must be mixed with 
the, gases and in contact with the hot 


W17H these facts in mind you are in 
a position to make an intelligent 
examination of your own method of 
caring for your furnace, remembering, of 
course, that each kind of fuel requires 0 
different treatment and that the size and 
type of your furnace, together with the 
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chimney arrangements, will affect results 
very materially. 

Of all the solid fuels, hard coal or 
anthracite is the easiest to handle. It is 
composed largely of pure carbon in a 
hard, dense form, with only a small per- 
centage of material that ean be roasted 
out of it in the form of gases when it is 
exposed to heat. Because of this, the 
average user gets fair efficiency out of hard 
coal, especially during cold spells. when 
the furnace is being pushed to supply as 
much heat as possible, With hard coal, 
the falling off in efficiency occurs mainly 
when the weather is s0 mild that itis not 
necessary to force the fire. To cut down 
the draft and so reduce the heat of the 
fire during mild weather, most home 
owners set the fire door ajar. ‘This per~ 
mita cold air to flow over the fire in ex- 
cessive amounts and to cool the furnace 
without economy of coal. 


“THERE is likewise a steady Joes when 
a hard coal fire is banked. This is due 
to the wasted gases that are roasted out 
of the coal and sent up the chimney 
without being burned. 

‘When you smell cool gas in your house 
you are wasting fuel. Most home owners 
are satisfied if they can adjust their fur- 
naces so that this noxious odor is not 
detected, but the fact that you cannot 
‘smell coal gas in the cellar or upstairs 
‘mean that it is not being pro- 
in the furnace. 

‘The caroon in the coal unites with the 
oxygen of the air during the burning 
process in two different If there 
is an ample supply of air, the result of the 
burning is earbon dioxide, When there is 
not enough air, the oxygen unites with 
tthe carbon to form carbon monoxide, a 
deadly poison, And you can be sure 
that if you smell coal gas in your house, 
this injurious gas is present. 

Fortunately, coal contains sulphur and 
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the sulphur fumes give you warning of 
the danger, for carbon monoxide in the 
pure form is entirely odorless. Coal gas 
always is produced to some extent 
whether you use hard coal, soft coal, or 
coke. It gets out of the furnace and into 
your cellar when the chimney damper is 
elosed too tightly. ‘This is true even 
when the fire door and the fire door 
damper are closed, because the gas will 
leak out around the cracks in the fire 
door of the furnace. 


MAKE sure that no coal gas comes 
‘out of the furnace, always keep the 


chimney damper open enough to permit 
a slight current of air to flow into the 
furnace through the cracks around the 
fire door and the chimney damper. 

Coke as a fuel for domestic furnaces 
resembles hard coal in many ways and the 
home owner who knows how to handle 
hard coal will have no dificulty in burn- 
ing coke. 

Coke is what is left of soft coal after 
the volatile matter has been roasted out 
to make gas. The residue is nearly pure 
carbon in a light, porous form. It burns 
about twice as’ freely as anthracite. 
When burning coke, you ean keep the 
draft door shut practically all the time. 
‘The fire door damper should be shut, too, 
since the gas-free nature of coke means 
that no air need be added above the fire 
to obtain satisfactory combustion. Coke 
weighs only about half as much for same 
volume as hard or soft coal, so you must 
not be sparing of this fuel when you bank 
the fire at night. Otherwise you may 
find the fire completely burned out by 
morning, Put on all the coke you can, 


0 THE home owner in a section where 

anthracite is the regular fuel need have 
no reason to become panic-stricken over 
the prospect of a shortage in his favorite 
form of coal. If there happens to be 
strike in the hard-coal mining industry, 
he ean turn to soft coal or coke, keep 
his home warm, and at the same time 
ccut his coal bill nearly in two! 

‘There is just about as much heat in a 
ton of soft coal as there is in a ton of 
anthracite and with a little intelligent 
study of the simple rules for burning soft 
coo! efficiently, you will find that soft coal 
makes a very’ satisfactory fuel. Really, 
the only disadvantage of soft coal is that 
it requires more attention and it oroduces 
relatively large amount of amoke. ‘That 
is the only reason that soft coal is not 
popular where hard coal ean be procured, 


BITUMINOUS OR SOFT COAL 


tapes 
Sp Sn 
Sing lice bar to remove linkers 
Suse ee icc 
‘of coal, ‘Leave fire door open. Ashe 
ion nie 


Alter breakt 
‘Add more coal. Leave fire door open. 
‘Adjust ashpit draft as needed. 


During the day: 


A Daily Schedule for the Operation of Your Furnace 


doce taht. "Open ashpit: damper 5 
tril and regulate chimney damper 
Alter breakfast: 
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Reading Murder Glues in 


‘Above: JohnH. Fisher examining. th 


On this and on the following pase ¥% 
will read of discoverers who daily are 
Adding to the sum of human knowledie, 
land of their most recent contributions 
to the scientific progress of the world. 


Every Gun Leaves Its Mark 
N« infrequently, projectiles figuring 


prominently in eriminal eases will 

reveal upon their surfaces ab- 
normalities that may have been eaused by 
defects within the barrels through which 
they have passed. Such a point was at 
fgsue in the recent murder trial of Gerald 
Chapman, and there existed considerable 
difference of opinion as to the actual causa- 
tive agent that had produced certain 
markings on bullets in evidence. 

‘An examination of the gun barrel 
wettle the matter could have been 
quately carried out only by 
sawing it in two lengthwise, and 
thus destroying its value as evidence. 
Future questions of this kind are 
not to be left unanswered, however, 
for a group of New York arms e 
perts—Charles E. Waite, Major 
Calvin H. Goddard, Philip 0. Gravelle 
and John H. Fisher—were even then 
working upon an apparatus that 
wolves the difficulty without the 
least injury to the arm. 

‘The problem before them was to 
devise « mechaniam that would illu- 
minate any desired area of a pistol 
barrel from .22 caliber upward, and at 
the same time permit a clear view of 
tthe field under examination. A modifi- 
cation of a surgical eystoscope and a 
graduated circle with vernier attach- 
ment added was finally evolved and 
fulfilled all requirements. Recently 
they completed this remarkable in- 
strument called a “helixometer,” 
which makes it possible to examine 
through a microscope every portion of 
the inside of a revolver or rifle barrel 


t 


‘Through long researches Waite has 
established the fact that no two rifled 
revolver barrels ever are exnetly alike. 
‘Although made with exactly the same 
tools, the minute grooves and eleva- 
tions made in the rifling of the two 
barrels will, according to Mr. Waite, 
always mark the bullets fired from the 


barrels in such a way that his machine 
always ean identify them beyond question. 

Tn the picture at the top of the page, 
Fisher is at work examining the interior 
of a murderer's revolver barrel. At the 
fend of the tube inserted in the barrel is a 
tiny lens and a microscopically small 
lectric light bulb. With this instrument 
it is poasible to examine the interior of 
the Darrel for flaws that might be re- 
produced on a bullet fired through it, 
such as actual defects in the metal, rust 
patches, lead or other metallic fouling, 
and to’ note the effect upon them of 
Fepeated fring, cleaning, oF other pro- 
cedures. In addition, it is possible to 
measure the twist of the rifling most 
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accurately. Since no two manufacturers 
uso exactly the same twist, this measure 
ment. is important in establishing the 
source from which the weapon was ob 
tained, 

In the right hand illustration above 
Gravelle is seen using the second of the 
remarkable instruments. This conslta, 
tcanentially, of two complete microscopes 
connected “by n prismatic arrangement 
so that the two images can be made to 
overlap. A bullet taken from a murder 
victim is mounted beneath one micro- 
scope and a sample bullet shot from the 
suspected gun is mounted beneath the 
‘other. Strong light is thrown on both 
bullets in such a way that the infinitely 

small seratches and grooves produced 
by minute irregularities within the 
barrels are brought into prominent 
relief. By turning both bullets care- 
fully, it is posible to compare the 
markings on one bullet with thore on 
the other, and if it is found that they 
‘correspond exactly, doubtas to wheth- 
fer the mortal bullet came from the 
suspect's gun is entirely dispelled, 


Cheap Fuel from Dust 


F YOU pump cornstarch with air 

into an inclosed tube and ignite 
the mixture with an electric apark, it 
will explode. Recent government ex- 
periments have shown in dust great 
explosive energy going to waste. tis 
this that is utilized in a new fuel 
announced recently. 

Fuel made from dust or scourings, 
not only will make use of waste 
material, but will reduce a big 
potential fire hazard in manufactur- 
ing plants, explains W. A. Noel, an 
‘engineer of the Bureau of Chemistry 
of the Department of Agriculture. 
It would solve the problem of cheap 
fuel for factories, he adds, for it 
may be used in steam or gas engines. 

Wood, metal, leathers, chemicals, 
cork, rubber, sugar, grain, cocoa, 
and cinnamon are’ but a few of 
hundreds of products from which the 
inflammable dust may be obtained, 
Probably the most powerful of all 
dusts is that of aluminum, while 
grain dusts are available in the 
greatest quantities. 
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Killer by His Bullets 


An Amazing Crime Detector—Other 
New Discoveries and Inventions 


To Silence Riveting Din 


HE. terrific nerve-wracking din of 
riveting guns in the construction 
of steel buildings will be silenced within 
8 few years, according to A. G. Bissell, 
general engineer of the Westinghouse 
Electric and Manufacturing Company. 
Are welding will replace the rivets. 

Welded joints now are used in. air- 
planes and ships, and a few skyscrapers 
already have been constructed noiselessly. 
Only u few more steps need be taken, 
Bissell predicts, before the method will be 
recognized through the country as not 
only’ practical, but as a. cheaper and 
hotter method of construction. 

‘The workman is equipped with a fiber 
hhood and wears glasses to protect his 
eyen from the glaring light, A closely 
woven suit, a leather, apron, gauntlets 
and. bellows-tongued shoes protect him 
from flying incandescent particles. He 
works in a welding booth inclosed on at 
Teast three sides, but with provision for 
enough ventilation to clear the booth of 
fumes. 


Corsica Floating Eastward 
FRENCH officer, Commandant Hel- 
bronner of the Geodetic Service, who 

has been making a survey of the island 
of Corsica, recently made the startling 
announcement that it was float 

In the last 100 years, he estima 
moved eastward a distance of about 33 
feet, away from France, its owner. 

‘This curious discovery would fit in 
with the theories of geologists who 
suggest that the earth’s crust is shifting 
horizontally. A journalist in Italy 
suggested humorously that the people of 
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Corsica would rather be Ital- 
fan than French, and there 
fore are riding toward the 
land of their preference. 


A Substitute for 
Vaccination 


FTER 27 years of re 
search, Dr. Mervyn 
Henry Gordon, of the Med- 
ical Research’ Council cf 
Great Britain, has announc- 
eda discovery that in some 
circles is considered as im- 
portant as the recent dis- 
covery of cancer virus. He 
claims to have found a way 
to immunize persons from 
smallpox and other diseases 
without vaccination. 
Merely by sniffingthrough 
the nose a solution of dead 
germs properly heated, or 
passing througha room filled 
with immunizing vapor, it is 
said, persons will become im- 
mune to certain diseases 
Doctor Gordon worked 
ith rabbits. ‘Those “vaccinated” by 
sniffing dead virus, he reports, proved 
mune to cowpox, while others not #0 
protected caught the disease. 


Transparent Gold 
OLD of a lacy texture and as trans- 
arent as glass an amazing product 
announced recently, makes one half 
believe in magic wands. How it is made 
is kept secret. A German chemist, Dr. 
Carl Muller, discovered it by chance 
fone day as he was investigating certain 


‘The most recent improvement 0 
steering whee! for shipe 
Coselys tevembles tone "used" on streetcars A. llaht 


Electric Tiller to Steer Ships 
{he time-honored 
This electri controler, which 


{ure sf the control Rendle by the helmumaa causes the 
‘dder 10 reypond fatently to 


jover direction i wanted 


chemical rays in his laboratory in Berlin. 

‘The new gold in described as a 
of erystals through which light plays as 
through a thin yell of smoke or vapor. 
It is said to be 50 times as transparent 
as the thinnest gold leaf hitherto ob- 
tainable, Photographs may be taken 
through it. 

The weblike structure of the new metal 
leaves will be of immense value in the 
study of atomic structure, the discoverer 
claims, and will lead to a number of 
innovations in radio, telephone, phono- 
graph, and other appliances that requi 
delicate membranes or conducting sur- 
faces. So little metal is used that real 
gold may be used for plating instead of 
gold alloys, making a film that neither 
fades nor tarnishes, 


New Sources of Rubber 


“HZENRY, we ought to have a rubber 
‘source of our own. jign govern- 
ments could clamp down on us any 
minute, and where would we be?” 
“You're right, Harvey. Why couldn't 
we get hold of some land and produce 
some rubber ourselves?” 
Some such conversation as this may 
have [ean the besianing of the. huge 
snounced recently for supplying 
the United States with rubber." Harvey 
Firestone has completed arrangements 
for a 99-year lease on a million acres of 
land in Liberia, Africa, suitable for rubber 
production, and a plantation of 2000 acres 
of fully matured plants. He also took a 
ease on 85,000 acres of land in Mexict 
‘Then with his friend Henry Ford he 
quietly acquired huge tracts of land in the 
Everglades section of Florida and planted 
many varieties of rubber trees, 
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Verlianiad Farm Hand Milks Cows 


Dixon, itl 


the cows the machine san lights the 
bers, supplying eurrent for 10 lamps 


O'Leary's barn, starting the great Chicago fire, 
would have had no such opportunity under the 
modern milking conditions made possible on the 
smallest, most isolated farm by Warren A. Shippert, of 
the inventor of a portable milking machine 
that not only milks the cows, but electrically 
barn at the same time. 
other chores about the farm. 
When operated by hand, Shippert's machine can 
milk one, two, three, or four cows. By means of a 


Te cow said to have kicked the lantern in Mrs. 


hts the 
Tt also does a dozen and one 


partial vacuum it sucks the 
milk like a calf. It can be 
taken anywhere on two wheels 
like a hand truck. To this 
hand machine add two wheels, 
power, and power transmis- 
sion, 

machine operated 
three-fourths horsepower aso 
line engine or by an electric 


motor. Te then milks from 14 to 24 cows 
in one hour. 

Either arrangement, hand or motor, 
‘uses an ordinary shipping can sealed from 

and dust. Running a pump exhausts 
the air in the can, A gage registers the 
vacuum, a relief valve controls it, and 
pulsators alternate vacuum and relief. 

‘Among other chores, the power machine 
can be used to run the eream separator, 
pump water from the well for the stock, 
churn butter, run the grein grinder, drive 
the grinding’ wheel for sharpening’ tools, 
run the fanning mill, corn sheller, or 
sausage grinder. ‘The farmer's wife ‘also 
can use it as a vacuum cleaner to sweep 
‘out the house and to supply power for the 
electrical household appliances. Even after 
the day's work is completed it is useful in 
lighting the living-rooms of the farm and 
in charging the radio battery overnight. 


‘The Milker 
The machine 
wth miler 
tached, Item 
nile from 14t0 
1 cowsan hour 


Paper, Boards, and Boxes from Waste Lumber 


EW uses found for shorts and 
‘scraps—the ordinary waste from 
lumber—promise to save thou- 

sands of dollars in the lumber industry. 

Recent experiments in Cloquet, Minn. 

little town of forest-fire fame, have found 

‘value even in branches and tops of trees— 

everything down to three inches in thiek- 

ness. Mills now burn- 


trees have a natural reproduction, and a 
simple forestry scheme, it is claimed, will 
insure a perpetual supply of raw material 
for paper mills. 

‘The leftovers from the paper mill in 
Cloquet are used to make balsam wool, a 
new fire-resistant insulating material. ‘It 
‘can be applied to houses, 


cookers, refrigerator ears, and many other 
purposes. 

‘When wood fiber is passed through the 
sereen of a paper mill, a certain knotty 
substance, known as “Fough screenings,” 
will not go through, ‘This mass of fiber, 
when used in the manufacture of balsam 
wool, is put through a aulphite process, 

fireproofed and ground. 


ing lumber waste under 
their boilers, it is pre- 
dicted, soon will look for 
Jess valuable fuel. 

‘Three new ways have 
been found to utilize 
waste formerly consid- 
ered not worth hauling 
away from the forests. 
‘These are the manufac 
ture of a new kind of 
paper, balsam wool, and 
artificial boards. 

‘The triumph in paper 
making was the dis- 
covery that poplar and 
jack ‘pine, thought un- 
‘suitable for this purpose, 
could be used for making 
bond and other grades of, 
paper. Both kinds of 


It is treated to give it 
adhesion, and finally is 
brought out in the form 
of a sheet of light in- 
aulating board. 

Box factories, having 
discovered a way to cut 
tongue and grooves on 
small boards, now are 
turning to use many 
boards of sizes too small 
for piling in lumber 
yards, that is, material 
‘three inches in width or 
under, and from 12 to 47 
inches in length. ‘The 
boards are glued to- 
gether to make boxes. 
‘A box factory in Cloquet 
now is using 11,000,000 
fect of such shorts. 
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Boys Build Scenic Railway of Boards 


Three Rides for a Cent—Switches, Too 


HE Gang was sitting 

‘on the steps of Jack 

Streeter’s front porch 
in Newark, N. J. Summer 
amusement parks were under 
discussion. It was a sort of 
post mortem, for school had 
begun and trips to the 
amusement parks would be 
few and far between, Next 


‘summer was ages away. 

Most of the gang had gone 
home to supper. Abe Haman 
and Wilbur Drikson were 


Why not bulld » aconle rll 
way? They could even charge 
for rides, Make money. A 
real business proposition. 

‘The three formed a closed 
corporation, so to speak, and 
‘operations began. They found 
a wonderful site—a vacant 
lot with a slope that would 
make thecars go lickety-split. 
‘There were lumber _ piles 
around and with judicious 
explaining maybe you could 
get planks for nothing. 

‘The boys put supports in 
the ground and on these laid 
atrack of boards. ‘They fit- 


‘Above: Collecting fares for ides on the 
fers cent. Left: Heavy trafic oa the line. 
‘The memorail track was wade of old los: 
ter. "Notice the switches mid croneover 


0 the passengers could go over dif- 
ferent routes. ‘The cars were made 
like sleds with wood blocks for run= 
ners that fitted on each side of a guide 
rail in the center of the track. Each 
car held two passengers. A braking 
system alvo was figured out by these 
18 boys, 
e cont for three rides was the 
charge the inventors decided upon, 


From the first their railway proved 
profitable. Jack, 
Y nost popular 
ighborhood—for tho 


, you know, sometimes 
hands out passes 


ted the system with switches 


Model American Home Is Shipped to France 


“TT JOUSES of painted wood? How 
strange!” or “No servants? How 
do you manage?” ‘These are 

typical remarks of Frenchwomen when 

American women tell them something of 

their homes in the United States. Soon 

they will have a chance to see just what 

a modern American house looks like. 

A.10-room house, considered representa 
tive of the typical American home, was 
erected recently in Brooklyn, N. Y. ‘Then 
it was dismantled completely and placed 
on a ship with its furnishings and eq 


rent to be taken to France for exhibition 
in February at the American Section of 
the International Exhibition of Household 
Appliances and Labor-Saving Devices, 

‘The two-story shingle house maintains 
the Colonial atmosphere throughout. The 
furnishings and decorations are all authen- 
tic copies from period pieces. Comfort 
and livableness in the interior are em 
Phasized. ‘The house is equipped with 
Tunning ‘hot “and cold water, electric 
lights, gas service, and has every device 
that modern inventive ingenuity has 


provided to chase drudgery from the home, 

‘When they all see the rebuilt, home, 
Frenchwomen will be astonished by the 
amount of household work thatcan bedone 
by pressing a button. For vacuum eleane 
cer, washing machines, drying machines, 
lectrie irons, cookers, and. refrigerators 
are unknown to most Frenchwomen. 

‘After the International Exhibition in 
closed the American Home is to be given 
to the French citizen who has made the 
greatest contribution to humanity in 
recent years. 


40 POPULAR SCIENCE MONTHLY 


Pouto Carries Wire Cutter to Foil Bandits 


WIRE is 

stretched across 
a lonely country 
road. ‘The car must 
stop. Highwaymen 
leap from the brush 
fon either side, and 
another hold-up is 

ted. 

‘So frequent has 
become the use of 
wires in robberies 
in Germany that a 
novel sawlike wire 
cutter has been de- 
vised. Attached to 
the front of an 
automobile, it is said 
to be successful in 
cutting the strong- 
est strand, 


New Gas Manufactured 


MANUFACTURED gas that is said to 
rive twice the heat and light value 
of any gas now used, was announced 
recently by Col. B. E. Garrison, president 
of a New York gus company. Tt is made 
bby vaporizing the heaviest oils obtainable, 
including sludge and tar, in » column of 
superheated steam, It can be produced, 
it is claimed, at much lower cost than 
any gas manufactured today. 


Know Your Car 


“THE spark plugs in your auto- 
mobile have but one function 
—they provide a small gap be- 
tween two metal surfaces or wires 
0 that the high voltage current 
generated in the spark coil may 
jump the gap and, in so doing, 
heat the gasoline and air mixture 
sso that it will ignite. One of the 
wires forming the gap must be 
insulated completely, otherwise 
Sie eich ree ala es eer 
path than that across 

"To keep your apark plugs onthe 
job, follow these rules: 

'. Be careful not to strike the 
plugs with a wrench when you are 
working on the engine. A slight 

start a crack in the 
porcelain that will, later on, short 
circuit the plug. 

2. Never screw a cold plug 
tightly into a hot engine. Wai 
till the plug has become warm 
before you give it the final twist 
with the wrench. Otherwise the 
plug may set so tightly that you 
will have trouble getting it out. 

8. Always clean your plugs 
when the porcelain core begins to 
show black from earbon deposits. 

4, Never use a sharp knife to 
serape off the earbon. You may 
scratch through the glazed surface 
of the porcelain and the rough 
places will collect carbon very 
rapidly. 

5. See that the gap is set about 


Electric Shears Sharpener 


DBRRIVEN by a small electric motor, 
this new sharpening machine for 
barber shops will, it is claimed, sharpen 
a pair of shears in one minute. An 
adjustable gage holds the edge of the 
shears against a convex carborundum 
wheel at the part of the wheel that will 
assure the correct bevel. 


France to topple towering. giants 


the forest. 


‘When felling trees, this chain passes 
around the trunk in a horizontal plane. 
For cutting the trunks into short lengths 
later, the chain is used in a vertical 
plane. A small motor 
runs the saw. The 
chain is made up of 
separate links, so that 
if damaged, a section 
of the chain could be 
removed quickly and 
replaced. 


VACCINATING for 
rheumatism is an- 
nauneed from Vienna, 
Austria, where Dr. 
Gustav’ Paul, director 
of the National Vae- 


| 

t Sten Teste, 
|] tne’ thcine of Shorties |p Siaton ata, 
a  ) 


‘The cutting is done with a chain of saw tooth. 
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Curious Pipe Devised for a 
‘Clean, Sweet Smoke 


FFROM the land of pipes comes another 
ingenious idea to keep your smoke 
lean and cool. A British inventor 
made a new pipe with a trap for nicotine. 
‘The pipe stem is elongated, running past 
the bottom of the bowl. Fitting to tt 
is a small metal tube perforated at 
bottom and covered with a wooden tube. 
A tubular chamber screws into the 
bottom of the wooden tube and into this 
chamber flows all the nicotine and saliva. 
Because it is kept so far away from the 
pipe bowl, the nicotine, it is claimed, 
cannot be'drawn into the mouth, for it 
would have to traverse the length of the 
small metal tube and be drawn through 
the small perforations, 


A Keyboard for Kettle Drums 
Plays Eight of Them 


JN SPITE of his amazing dexterity, the 
kettle-drum player in an orchestra 
needs even more agility to play all that is, 
demanded of him in modern music 
scores. Professor Schneller, a noted 
kkottle-drum player of the Vienna Phil- 
harmonic Orchestra, is coming to his 
rescue with a kettle-drum piano that will 
operate eight drums of varying pitch, 
Even the most modern orchestras have 
at most four kettle drums, With a 
piano keyboard arrangement, the work 
of the drummer, it is claimed, would 
be lessened greatiy. But would not the 
admiration of the audience also disappear? 


‘Taking a Sawmill into the Forest 


DDSPROPORTIONATE to its size is the power 
‘of this unique plane saw used in the forests of 

One of its moat 
interesting features is its portability, which makes 
it possible literally to carry the sawmill directly into 
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Newest Powder Puff Can 
Be Cleaned Easily 
you, use a spoon to fill this new powder 
puff, Once filled, the slot through 
which the powder has been poured is 
closed so that the puff will not leak. 
‘When the puff is patted, the powder 


comes out of small perforations in the 
wool. ‘The chief advantage claimed for 
this beauty aid, besides being a powder 
container, is that it has a back of rubber 
and the wool powdering surface may be 
washed very easily. 


Pests Invade Pine Forests 


JN THE last few years tens of thousands 
of American trees—enough to. build 
thousands of homes—have been destroyed 
‘through the invasion of the great Pacific 
forests by the pine beetle, un insect that in 
Jess than one year ean ruin the mightiest 
pine tree. 

Evidence recently submitted to the 
nate Committee on Public Lands 
igle“nection of 1,000,- 
th County, Ore., lum= 
ber destroyed by the pests would have 
‘been enough to build not less than 8000 
American residences of an average cost of 
$12,500 each. 


White Traffic Lines Made 
with Porcelain Studs 


A. NEW ideu for making permanent 
white lines for use at street crossings 
and for the direction of motor traffic is to 
ie tried out soon in London. White 
porcelain studs are inserted in holes 
drilled in wood paving. 

‘The studs are inserted in a line three 
abreast, making a strip of white wide 
‘enough’to be seen easily. ‘The chief ad- 
vantage of the porcelain is that it is 
unaffected by weather, oil, or mud, and 
thus makes a line that cannot be erased 
bby the constant beat of traffic, 


‘ow the porcelain atuds are inserted 
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Huge “Vacuum Cleaner” ow Unloads Cargoes 
moins = 


ROM the South 

‘Sea Islands 
every year hun- 
dreds of tons of 
copra—dried meat 
of cocoanuts—are 
unloaded at the 
San Franciseo 
docks. A giant 
“‘wacuum cleaner, 
recently installed, 
now does the work 
of unloading, tak. 
ing the place of a 
crew of 25 la- 
borers. 

Tt unloads from 
90 to 40 tons an 
hour. With it 
three men ean do 


the entire job, 


Six Pocket Tools Combined 
in This Cigar Cutter 2 


NE more curve, one more use. In- 

ventors get real fun out of figuring 
how, with a few extra edges and odd pro- 
jections they can give a bit of metal a 
large number of uses. 

‘The device illustcated above is a six- 
in-one pocket tool. In the photograph it 
is being used as a cigar cutter, but it 
is equally effective, it ix claimed, as a 
bottle opener, screwdriver caliper, wire 
cutter, or key ring. 


Metallic Substitute for Diamond 


AFTER several years of reseurch, met 
allurgical experts of a steel plant at 
Wetzlar, in southern Germany, claim to 
have produced a metal alloy nearly as 
hhard as the diamond. ‘The difference in 
the scale of hardness is merely one-tenth 
of a degree, The alloy consists of a fused 
mixture of metallic tungsten and tungsten 
carbides. 

‘Tests have shown that this tungsten 
alloy, while somewhat softer than dia- 
mond, offers many practical advantages. 
Its said to have metallic structure and to 
retain its cutting power much longer than 
‘the diamond that has erystalline structure 
and is extremely brittle, hence soon loses, 
its cutting power by the chipping of its 
crystal edges. 


Criminals Change Their Faces 
by Plastic Surgery 


HROUGH the clever capture in 

Vermont of a burglar who had his 
facial appearance altered by surgery, at- 
tention vas called recently to the inereas- 
ing use of plastic surgery by criminals 
‘seeking to escape identification. On the 
prisoner was found a receipt for $450 paid 
to a New York surgeon for changing the 
contours of his ears, chin, and nose. He 
had dyed his hair, too, 


How Much Do YOU 

Know about Science? 
"THE following 12 questions 

were selected from hundreds 
of queries that come from Poru- 
LAR SctENce MONTHLY readers 
every month. Read them over 
and see how many of them you 
can answer, Although the ques- 
tions have to do with things that 
we encounter every day, they in- 
volve a surprising number of new 
and interesting facts about the 
world we live in. 

Here's a chance to test your 
knowledge. “After you have an- 
swered the questions to the best of 
your ability, turn to page 150 
and see how nearly you were right, 

1. When do children grow 
fastest? 

2. Why do onions maké our 
exes water? 

= How were precious stones 
formed in the earth? 

4. 'Why does a dun make a 
bang when it goes 

‘5. What is the carrier wave? 

Why does frost killa plant? 
What is dynamite made of? 
8: Why do cats ruffle their 
hair? 

9 Te there any, place, where 
things weigh not 
ells: WHY does the earth re: 

11. What was the first animal 
to live on dry land? 

12. Why is it difficult to walk 


eyes are closed? 
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Oddities on Wheels 


Some Remarkable Developments 
in Light Cars and Heavy Buses 


c-— 


“Cart before the Horse” 


leveloped 

2 Germany. Seats for the 

Root, ‘while the ‘engine is 
arried 


Tricycle for Two 


For the young couple not 
too particular about com~ 


Fire Apparatus Carried on Sidecar 
A sidecar fire engine carrying complete fire Sering: g,cauip- 


Two in Sidecar Tandem 
‘This four-pssenger motorcycle caries two in 
the sidecar. Each of the sidecar seats is 
fitted with a windshield and separate door for 
entry, ‘The car is streamlined, a astrated 


Eight-Wheel Passenger Bus 
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Queer Boats and Their Skippers 


A Sea-Going Bicycle—Novel = 
Man-Driven Prep Glirs A 
Powerful Hydro-Glider 


A Water Bike 


‘Antonio Moreno, movie star, 
‘vas making n picture on the 
Riviera when he bec 
terented in a new sport cae 
water cycling.” The photo- 


Stormy Trip in 
20-Foot Boats 


Frank J. Coyle and 
Fred $."Dale, engi: 
neers, left New York 

Florida a. short 


chine, a bicycle 
frame mounted ‘on two. pon: 
toons, The pedals drive a 
paddle wheel "at the stern 


their venture, Coyle 
send Dale usidertook 
feat that many” be- 
Tieved to be impos 
sible in the winter 


Hydro-Glider Built for Belgian Congo 


Built especially for the shallow waters of equatorial Africa, 

compact hydro-glider can carry freight and six pas 
‘sengers at a speed of 20 miles an hour. Driven by a 200- 
horsepower motor, it furnishes striking contrast to the 
‘Various types of primitive native craft it passes every day 


Canoe Propelled by Feet 
J Binpingham, England, Allen, an engines, de. 
Spe tis ge canoe The operator at the 

is shown taking his wife on atrial ip 


at busy strect crossings 

‘The sidewalk is wide enough to accom- 
modate only one person. It is corru- 
gated, somewhat as an escal 


Electric Groover Aids when 
Installing Weather Strip 


A NEW portable electric tool forcutting 
grooves in wood was designed espe- 
cially for installing metal weather strips. 
‘Only two adjustments are necessary, one 
for the depth and the other for the loca- 
tion of the groove, after which guides keep 
tthe tool in position. 

‘The motor will operate on either alter- 
nating or direct current and may be at- 
tached to an ordinary electric-light 
socket. ‘There is a switch in the tool's 
handle 90 that the current ean be turned 
‘on of off without its being necessary for 
the operator to change his grip. 


‘AN ITALIAN zoologist, Dr. Filippo Sil- 
‘vestri, went to the Orient in search of 
parasites to combat the Oriental red scale 
that has ravaged the orange-groves of 
California. He discovered three kinds of 
insects that feed upon the pest, and is 
shipping them here by the thousand. 


Paris Tries Moving Sidewalks — 


[IKE all the sont citios of the world, 
Paris is faced with the problem of 
traffic congestion in its chief thorough- 
fares. Not long ago a test was made of 
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‘HIEF engineer" would seem a more appropriate title than 
“chet” for the man who operates the intricate looking 
piece of machinery illustrated. But it is only a coffee percolator of 


the latest model for restaurant use and, in 
ite ofits many levers and attachments, 
it is said to be very simple in operation. 
It makes from three to 21 cups of 
coffee at a time, each order made sepa- 
rately. Warmed-over coffee has no place 
in the up-to-date restaurant. 


House of Logs and Concrete 


CLEVER builderin St, Paul, Minn., 

takes advantage of the shrinki 
property of green wood to build warm, 
tair-insulated houses. Wood logs cut in 
pieces as long as the wall is to be thick, are 
laid in the concrete while green, "The 
wall is stuccoed on the outside, while the 
inside is furred and lathed, 

‘The wood dries out, leaving air spaces 
that, besides insulating the house against 
heat and cold, act as a sound deadener. 
Where wood ‘is plentiful, this method 
costs little, 


Motion-Picture Outfit Weighs only Five Pounds 


ANY American travelers abroad last 
summer brought back with them 
surprising little motion-picture outfits 
made in France for amateur photog- 
raphers. Now these machines are on the 
market in the United States. 
‘The camera and projector are small 
enough to be carried in a small handbay 


Left: Taking a 
am picture svt ty 
Eimera. Right 


Projector is very 
Soy to. operate 


the combined weight of both machines 
being only about five pounds, Close-upa 
of objects in motion can be made at five 
feet, and pictures may be taken at any 
distance without any focus adjustment. 

Pictures can be projected on as small 
an area as the human hand, it is claimed, 
with perfect visibility. An especially 


genious feature of the projector is an 
automatic stop that halts the movement of 
the film while subtitles are being shown. 
‘This effects a saving in film footage. 
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Reflectors Teach 
How to Draw 


CORRECT proportion, perspective, and 
all the other hoodoos of the would-be 
artist are conquered, it is claimed, by 
aan ingenious little assistant with double 

‘ore, The artist looks through the 
reflector and follows with pencil, pen, 
or brush what he sees on the paper. 

By adjusting the position of the re- 
flector the size of the finished drawing 
may be determined—exact size of the 
original, enlarged, or reduced. ‘The in- 
strument may be used, also, to teach 
penmanship. By following what he sees 
reflected on the paper, a child learns the 
proper formation of letters. 


Now You Can Call up Your 
Friends at Sea 


“FZELLO, when did you leave New 
York? Saturday? That's the day 
we sailed from Hamburg. From our 
positions on the ship chart today, 
noticed that your boat and ours are just 
100 miles apart." 

‘A scrap of conversation on board the 
new German liner Berlin, the first ship 
to be equipped with radio-telephone 
booths for the use of passengers. ‘They 
are connected with the ship's radio room, 
‘where the sending and receiving apparatus 
is located, and are operated through a 
switchboard. 

With this radio telephone you can talk 
to friends on other ships within a radius 
of a few hundred miles. 


Styles in Industrial Gas Masks 


ECOMING? Far from it, But the young women 

‘were willing to hide their faces for a few minutes in 
order to demonstrate the latest models in reapiratory 
masks. 

‘The one on the left and that in the center are dust 
masks for use by persons working with emery wheels 
and in factories where fine powder flies in the air. ‘They 

are alike, except that one has a goggle attach- 
ment. The one on the right is a gas musk 
‘used in places where work is done with acids, 


Drill for Making Overhead Holes 
J in Concrete Buildings 


AS, THE wse of concrete in building grows 
the problem of how to drill overhead 
holes economically has arisen, ‘Thousands of 
such holes must be drilled to hang shafting, 
strap electric conduit, run sprinkler lines, and 
fasten partitions. 
‘A new device recently put on the market, 
iMlustrated at the left, emables an electric ot 
pneumatic drill’ operated by a single 
workman to be used for this awkward 
work. ‘The drill is clamped firmly to. the 
upper end of a shaft made of two tele- 
scopic pieces of steel tubing. Handles 
controlling the drill are placed at a con- 
Yenient working height on the tubing. 
Power control is provided by running a 
draw wire from the trigger switch to the 
handle position and a coilspring provides 
the pressure needed to make the drill 
bite in, 


Newest Micrometer Gives Its 
User a Direct Reading 


NO MORE squinting at the fine 
graduation lines of a micrometer for 
the machinist making careful measure- 
ments. This micrometer is claimed to 
give readings of thousandths of an inch, 
in clear figures. Furthermore, it is of a 


Atop an 85-Foot Fire Ladder 


"To HLUSTRATE spectacularly what 
could be done with a new 85-foot 
fire-fighting aerial ladder, it was raised 
to stand erect, with the fly ladder fully 
extended. On the extension, towering high 
above the truck, a nervy man climbed to 
the top, while ‘the apparatus remained 
firm, absorbing the strain within itself. . 
‘The ladder is raised automatically and 


Sear 


is operated on a turntable, which revolves 
inany direction. A screw-operated friction 
brake locks the'turntable at any point. 


Phoning from an ocean liner 


size that can be held and operated ‘easily 
in one hand. ‘The makers say that the 
dials cannot get out of order. 
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How | Science /s Putting New 


‘Wins Basic Patent on Vacuum Tube 
Dr. Ieving Langmule, Amistant Director of the General 
Electric Research Laboratory. For his lavention of the 
herd type of vecwum tube used exteneively for radio and 


Xray, his company ha 
iter a legal bate Tasting s dove 


Pages, boar 
fort, and success of every man. 
about them 


To read 
help you to keep well 
informed of the world's achievements. 


‘A New Slant on the Weather 


“PTAHE birthplace of storms"—that 
‘vast frozen sheet covering Green- 
land's icy mountains—is the ul- 

timate goal of an expedition of adven- 

turers that is being organized this winter 
under the leadership of Pr 

Hobbs of the University of Michigan, an 

authority on glaciers and geolog 

‘The party expects to start for Green- 
land next July, equipped with airplanes 
for preliminary exploration, with radio 
apparatus to maintain communi 
with the outside world, and with scien- 
tific apparatus to record pranks of the 
weather and to observe the movements 
of the great Greenland glaciers. 

One of the chief objects of the ex- 
pedition will be the establishment of a 
‘weather observing station on the vast 
plateau of ice some 150 miles inland and 
‘7000 feet above sea level. Never before 
has this been accomplished. At this 
station Professor Hobbs hopes to main- 
tain a staff of observers for a year to 
give meteorologists of the world the 


first accurate information 
concerning weather disturb- 
ances in the part of the 
world where severe storms 
arebelieved to gather. The 
observations, sent by radio 
to civilization, are expected 
to aid greatly in making ac- 
curate daily weather fore- 
casts in the United States 
and Canada. 
While the expedition will 
be under the auspices of the 
versity of Michigan, 
Relig Me Bn 
mental bureaus interested in 
scientific problems of the 
arctic regions have prom- 
ined to take part. 


A Marvelous Tube 


‘TUBE s0 sensitive that 
it rings « bell when a 
ring of cigarette smoke 
floats by, that shrieks a 
warning when the 
of a burglar crosses its sur- 
face, that measures the 
light of stars millions of 
miles away—auch a mar- 
velous instrument was ex- 
ied recently by V. K. 
Zworkin, a physicist in the 
Westinghouse Electrical Research Labor- 
tories. 

It is a combination of a thermionic 
tube, one that responds to heat, and a 
photo-electric cell, which turns light into 
electricity. ‘The ‘tube looks about the 


reacts to variations of light falling on it, 
these variations being converted into 
surges of electricity that ean be converted 


A Hunt for the Birthplace of Storms 
—Marvelous Vacuum Tubes—In- 
ventions that Meet Our Needs 


into sound, ‘The sounds are amplified a 
thousand times. 

‘The day when we shall have 
movies is brought much closer, 
claimed, by this unique invention, which 
is pictured on the opposite page. Other 
Possible uses are in the automatic control 
of railroad trains and ships. 


io 


Noted Inventor Rewarded 


LOSING a 12 years! logal battle, the 

United States Patent Office recently 
awarded the General Electric Company the 
basic patent rights of the so-called hard 
type of vacuum tube, used for radio and 
X-ray purposes. ‘The tube was invented 
in 1912 by Dr. Irving Langmuir, aasiat- 
unt director of the General Electric Re- 
search Laboratory, but because of con- 
tests the patent was not granted until 
this year. 

It is estimated that more than 10,000 
(000 tubes embodying the invention are in 
operation in the United States, 

The tube is characterized by its hard, 
constant vacuum and its general relia 
bility, permitting its manufacture in large 
sizes ‘operating with more than 50,000 
volts, as well as in «mall sizes such as are 
employed in the ordinary home radio 
receiving sets. Prior to this invention, 
all radio and X-ray tubes were of the 
type known as “soft.” ‘They glowed and 
acted erratically except on low voltages, 


Tasteless Cod Liver Oil 


HAVE vou any dinagreeable recollec- 
tions of cod liver oil? If so, fou will 
E, Dubin and 
of New York, 
im to have re- 


agree in calling Dra. Har 
Casimir Funk, bioche 
real benefactors. ‘They 
moved its bad taste. 


Checking Up on the Broadcasting Stations 
Wien about 500 bromdcating stations crowding the eter. i has become increasingly Important 
{a cach station shal beep exactly cm the weve length sogned toi by Unce Sam, To check 
tet carer the fegucmsct of Gatun vations, Morris & Scoct (above, ef the Radia Laboratory, 
Bereau of Standards han perfected thin ingenious instrument "a sort of radio detsive 
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Ideas to Use 


Te was only comparatively recently that 
scientista discovered why cod liver oll was 
good for babies. It is the richest source 
Known of two vitamines, one that pre- 
vents rickets in children and another that 
wards off a serious eye disease that often 
Tesults in blindness. After this discovery, 
cfforts were begun to make an extract 
the oll that would be easy’ to take. 

‘Not only is the nauseous taste removed 
in the new extract, it is said, but it cor 
tains, in n given quantity, several thou 
sand’ times as many’ vitamines as the 
original oil. 


New Tunnel for Niagara 
‘HE old Beddell stairway leading 
down past the “Rock of Ages” and 

Into the Cave of the Winds at Nia 
Falls is to be abandoned. A new 


Hunt 
Pygmniel 


terranean passage 200 feet long has been 
bored through the great cliff over which by Plane 

poeta a aioe teh Here are four members of an American expedition thet 
shaft sunk straight down from the freentiy lef Chicago by airplane for a visi to fe land 


surface of Gout Island. 

At the mouth of the shaft is a 
peninsula named “Clearwater View,” 
which affords a marvelous close-up 
view of the falls 


} An Improved Headlight 
FOR aon time the laboratories of 
the Westinghouse Electric and 
Manufacturing Company have been 
trying to find a good metal reflector 
for use in automobile headlights. What 
they sought was a reflecting material that 
could be cleaned with gritty waste without 


——T] 


Amazing Tube Responds to Light 
V. K. Zworkia of the Westinghouse Rletrical 
Reseacch Laboratories. with bis amasing 
fnew thermionic photosiectric tube devigned 
to convert the power of light Into electrical 
impulses. Physicints declare that the tube 
‘marks am important step forward tm radio 
ranamdation of pictures for Ht wil send out 
‘Sectrieal impalaen whenever light fas it 


scratching, and be exposed to the weather 
without tarnishing or corroding. 

Robert J. Piersol, research chemist, a 
nounced recently that it had been found. 
‘The new reflector has a surface of pol- 
ished chromium, which is extremely hard. 
‘A popular reflector for automobile head- 
lights has been silver or nickel plating on 
‘a smooth surface, but silver must be 
coated thickly with lacquer to protect it 
from the weather, while the reflecting 
| qualities of nickel’ are not high. Chro- 
mium, it is claimed, has neither of these 
disadvantages. 


Simple Test for Pearls 


JN PARIS not long ago a group of the 
world's greatest pearl merchants, 
watched a French scientist pour gently 
1a handful of pearis into a tube containing 
what appeared to be water. Some sank 
to the bottom, but others floated 
‘Gentlemen,” the scientist said, “you 

will find that the pearls 
float in this fluid are natural pearls. 
‘Those that sank are cultivated Japanese 
Beret 

‘Thus he announced a discovery of great 
interest to jewel merchants and owners. 
Hitherto, Japanese pearis, those made by 


jes __t 


iF ‘He Weighs Human Brains 
‘Doctor Arthur MacDonald. well known soe 
‘erament payehiatrist, is shown here demon 
‘trating on «fellow scientist how be extieates 


Cand ts sponsored by the Ren 


olen "Poundatieny Left to Fuh 
HN. Peck, photographers & 
oysters when a pebble or other fore 
cign body is put in their shells, 
could be distinguished from natural 


pearls only by a complicated X-ray 
examination. ‘The test with the myxteri= 
ous fluid ean be performed by an amateur, 


Matches Made Waterproof 
“QYOTHING but soaked matches. 
We'll have to dry them out before 
wecan have a fire." 

‘This calamity, avoided by the ex 
perienced camper of woodsman, who 
packs his matches earcfully in ‘water- 
proof cases, is often suffered by the 
amateur. Now Morland M. Dessau hus 
come to their rescue with waterproof 
matches, ‘They can be dropped into water 
without spoiling them, he claims, 

‘The heads are made of rubber latex 
mixed with the explosive material, the 
whole then being vuleanized, 


Can We Use Vegetable Fuel? 


POWER from potatoes is Henry Ford's 
solution for the world's worry about 
fuel in the future. We can grow our 
fuel, he said in a recent interview, and 
convert it into electric energy to” heat 
our cities. 

Sawdust, apples, weeds—every bit of 
vegetable matter that ean be fermented 
contains potential fuel. An acre of 
potatoes in one year will produce enough 
aleohol to drive the machinery necessary 
to cultivate the field for a hundred years, 
Ford declares, 

Among other things, Ford predicts 
that eventually coal would be burned 
underground at the mine and sent to 
consumers in the form of heat and power 
without ever bringing it to the surface 
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Unusual Products 
of Handicraft 


9 


Shipbuilding 
in Paper 
‘Two thousand 


lane ‘were used by 


to Order artaline, young 


phant’s trunk is built 
to move like a real one 


\ Sia sections hed toner her by iron rods 


Model of California’s 

} Capitol 
| With a penknife, wood file, ham- 
met, and his hands,” Jobn 


“Painting theLily” 


By a remarkable new 


‘precious 
such a way that the ap- 
‘of the original 
‘etained for a long time 
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Climb and Read 


You need a tall step: 
Indider and a roving pair 
of eyes to read. the 
world’s largest book, ex: 
hibited recently in New 
City. 
Green, of 
C,, scanning 


pa 
tall and seven fect wide 


Lost i 


She's a gh 
size in the: 
‘office chair. Tt 
the ig 
ly 11 feet high and 
‘han six feet 
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Have You Seen 
Them Any 
Bigger? 


King of Banjos 


st takes three men to play. 
this giant banje 

y ‘and 
ler of San Jose, 
if Tei 10 feet 
‘The head was 
from a 32 
bass drum, 
heavy plano wires 


Longest 


One of the longest 
chips ew 

low) 
came fr 
bine bucket whe 


Would Fi 


Part of the wall of a Ch 
factory had to be torn di 
this immense rug could be removed. 
Ttwas woven for the Cincinnati Busi 
ness Men's Club, where it covers 920 
Square feet of floor space. Comparison 
‘with themen will give an idea ofits size 


so powerful that its mi 
heard for five miles, It was com- 
pleted recently for a park in Los 
Angeles, Calif. This pipe, made of 
flumber three inches thick, is 32 feet 
Tong and three feet square at the 
large end, A 50-horsepower electric 
moter supplies power for playing 


Realistic Camp-Fire Girl 
Made of Butter 


A, CAMP-FIRE girl modeled in 
buéter won first prize for 
artistic and ornamental display 
of creamery products at a recent 
fair in Spokane, Wash. Miss 
Halon Kane of Spokane, “who 
posed for it, wore the ‘gown. 
moceasins, and honor beads 

of a Torch Bearer, the high- 
est rank in the organiza- 
tion. 

Howard Fisher, of Port- 
land, Ore., made the statue, which was 
declared excellent both in its detail and 
in its general artistic effect. 


Bright Colors Mean Little 
to the Peacock 
We MAY be misjudging the peacock 


and rooster when we eall them vain 
birds. For Dr. H. Erhard, of Munich, 
who has been experimenting with the 
eyesight of birds, says that the shimmer- 
ing colors in plumage probably mean 
nothing to the feathered creatures. At 
least, they do not appreciate colors as we 
do, if indeed they even distinguish one 
color from another. 

Birds that fly by day, Doctor Erhard 
says, see everything in a bright red- 
orange light, being very slightly sensitive 
to the short waves that make up blue 
and violet. Night birds, on the other 
hand, never see red, but do see blues and 
violet. Tiny globules of oil in the retina 
of the eyes act as color screens and de- 
termine the birds’ color sense, according 
to Doctor Erhard. 
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Strange Things and Places 


Warbling Crickets Are the 
Canaries of the Orient 
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AL the way acros the Pacific re- 
ently, a tiny cricket sang with x 
voice as sweet and strong, it is sai 
many a feathered bird. ‘It was in a 
tiny bamboo cage, and came from 
Yokohama to a family in Seattle, wh 
wanted it for a pet. 

Both the Chinese and Japanese are 
fond of crickets for pets. They cateh 
them in midsummer, put them in little 
cages and hang them in their rooms. 
‘The cricket that arrived in Seattle, it 
is said, sang not by rubbing its wings 
together, as our black crickets do in 
this country, but seemed to possess 
a different and mysterious kind of 
musical apparatus. 

In the Orient there are big insect 
markets, where the natives buy their 
strange pets. ‘The illustration at the 
right shows a Japanese woman in a 
‘Tokyo market choosing a cricket. 


‘Tue world’s highest aerial tramway, 
from 15,000 to 17,000 feet above sea 
level, more than five miles in length, is 
used at a Bolivian tin mine, 


Elaborate Little Lighthouse Is a Radio Set 


N HIS odd hours, Alex Goldstein of New York City 
ht 
a ng detail is a remarkable piece 
5 of workmanship, 
_ The detector ‘unit of a 
three-tube set is mounted 
in a glass inclosure at the 
top of the tower, while 
two-stage amplifier is in- 
side. A window forms the 
~ bell’ of the loudspeaker. 
. ‘A tiny mast and flag- 
staff support a miniature 
antenna running to the top 
of the tower. Around the 
lighthouse yard is a white 
wooden fence, while in the 
yard is a realistic dog. 


Novel radio set built In the form of a lighthouse 


Where Roots Are Dug to Make Your Pipes 


HESE irregular 
chunks, resembling 
lumps of coal, some day 
will he smoking pipes. 
‘They are chunks of briar 
roots being weighed on the 
island of Corsic 
hite heath, or br 
root, grows extensively in 
the southern part of France 
‘and in Corsica. ‘The roots 
are dug up, cleaned of 
earth and the decayed 
parts removed, after which 
‘the roots are weighed. 
‘They then are cut into 
blocks with circular saws. 
Cooking these blocks at 2 
low temperature for 12 
hours turns them a rich 
golden-brown color. The 
briar-root then is ready 
for shaping into pipes. 


"Beiar-r00t for pipes being welahed for ship 
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Seen dy a Cameraman 
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Odd Cycle Car Made from Airplane Parts 


OF ALE the strange vehicles seen on 
the streets of European cities, the 
fone illustrated above is among the oddest. 
tis a motor car made entirely from spare 
airplane parts. Roger Ruenot, a Parisian, 
saw possibilities in the parts for a run 
about and put them together as an ex- 
periment, 


Old Signboard Demonstrates 
how Paint Resists Weather 


PT HE untriondly wording of this old 
painted wooden sign becomes more 
vivid each year, because during the years 
the background, unprotected by paint, 
has weathered ‘away. Microscopie 

‘amination showed that rot organises had 
not been responsible for this etching. 
Rain and heat alone are responsible for it. 
thering” ia checking, cracking, 
splitting, tearing, swelling, and shrinking 
‘of the wood, eaused by the alternation of 
wind and sunshine, and also includes any 


‘The car is fitted with a 
nine-horsepower motor and 
seats two persons. The body 
hangs low, barely clearing 
the ground. ‘The inventor is 
shown just as he is about to 
tart on a long tour with his 
unique 


‘mechanical wear from wind, 
rain, frost, or hail, It is not 
claimed that paint will entirely prevent 
rotting. Paint is, however, the best 
known protection aguinst weathering 


Coup 


By, 
Osh 


‘Troupe of Traveling Dolls Teaches First Aid 


JW HAT is probably the only collection 
of dolls ever made bj 

ment agency is traveling in 
through the United States, demonstrat- 
ing to mining communities the correct 
‘ways for bandaging injuries. Some of 
the dolls have sprained ankles or frac- 
tured thighs, some broken arms, while 
others have their heads generously 
swathed, suggesting that class of common 
mine accidents caused by the fall of loose 
rock, slate, or coal upon miners” heads, 


‘The Federal Bureau of Mines considers 
this demonstration by means of dolls its 
most effective way of teaching how to 
apply bandages before the arrival of a 
physician. ‘The dolls are both masculine 
and feminine. A number of them are 
soldier dolls. " The engineers and miners 
who live in the mine-rescue ears, with the 
dolls for company, naturally have applied 
nicknames to them. Among those seen 
in the picture are Jiggs, Blondie, Sally 
Ann, Cap'n Jinks, and Buddie. 


How mining communities are taught to give first aid to the injured 


Huge Elephant’s Only Support 
Is Four Half-Pint Bottles 


“TREAD lightly, Babo, and, whatever 
you do, don’t try the Charleston. For 
Babe, you will see if you look closely, 
fs standing on four “empty half-pint 
bottles. And Bube is no light weight, 
In fact, he in said to be the largest elephant, 
in the country, tipping the scales ut 
18,000 pounds. 

Balancing on glass isn't one of Babe's 
ordinary stunts. He did it at the Public 
Zoo at ‘Toledo, Ohio, recently for th 
ceatertainment of visiting glass manu- 
facturers, who beamed when they saw 
this demonstration of the quality of 
American manufactured glass. “For even 
lunder this tremendous weight, not a 
single bottle was broken, 


Radio Set Made into a Book 


ONE sf the interesting exhibits at a 
recent radio show in London, Eng- 
land, is the small volume shown above, 
which carries between its covers a com- 
plete radio set, Its maker, E. R. Fono, 
bound the book in tortoiseshell a 
entitled it “The Listener. 


POPULAR SCIENCE MONTHLY will be 
‘to answer, wherever possible, all 
jiries addressed to its Information 

Department. 
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On the Wing with the Airmen 


Newest Marvels 
of Aviation 


Just completed. this 
new ‘type of rotary 


3 
ie sng faure 

evelopment ol 
‘commerce aviation 


“Foolproof Passenger Plane Driven by Three Engines 
What is aimed tobe the nearest approach toa fciroofacplans is this tres, 


engine, 10-passenger Fokker which, with engines stalled, refuses to 
‘de alip or spin. ‘The upper view shows the arrangement of the three propellers, 


for the British 
Minkecy. ‘he photograph shows the‘ig boat at Fdizstowe, Soe ee ees oe en eee 
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A Thrilling Parachute Jump 
Here is a most remarkable photograph of 
parachute jump. The camera caught 
Lieut. J. R. Tate an instant after he left 
the wing of a navy plane 2000 feet above 
beautiful Pearl Harbor in Honolulu 


Licutenant Tate standing on the wing of the 
plane just before making his remarkable jump 


Miniature 


es Compete in Races 


at Mitchel Field 


del airpl 
ational Air B 
‘aviation clubs in 
chance to. demons 
chines and to n 


graph b 


their skill in lying them.» The photo- 
we of the entries in the competition 


Safeguard for Pilots 

A remarkable device to prevent 

Stalling of a plane in flight has 
Mt 


right), who j 
ing the device 
skywriting pilot : 
wing or vane is attached to a 
strut near the end of the wing. 
Ordinarily the vane remains 
level, but ifthe nose of the plane 
points upward at a dangerous 
angle, the wind flow pushes the 
vane up, opening a valve. ‘This 
is connected through relays with 
‘a pneumatic device that pushes 
the control lever forward, 
warning the pilot of his danger 


Bernays Johnson fryind an eas over # cake of lee 


% 
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He Fries Eggs on 
a Cake of Ice 


‘OULD you believe it, 
possible to fry an egg 

in a frying-pan held over a 
cake of ice? To demon- 
strate that it ean be done, 
Bernays Johnson, well 
known New York’ radio 
engineer and inventor, re- 
cently devised the appa 
Fatus pictured at the left. 

‘The probable explanation 
fs this: Beneath the table 
top is concealed a coil of 

ire through which high 
frequency current is passed. 
When the frying-pan 
placed in the magnetic field 
of this coil, an_ electric 
current is induced in the 
iron of the pan, heating it 
sufficiently to cook an egg. 
At the same time the cur- 
rent has little or no effect 
‘on the cake of ice resting 
on the table. 


‘Talking Motion Pictures Sent 
by Radio 


SOME day soon you may sit at home 
and receive a whole moving-picture 
show over your radio. Not only that, 
but the actors actually will talk. 

At the right is C. Francis Jenkins, of 
Washington, D. C., experimenter in 
vision and radio movies, demonstrating 
the apparatus with which he recently 
transmitted a motion picture and verbal 
description of it at the same time, 


Foot Toboggans Provide a Novel 
Winter Sport 


PROBABLY every boy has tried sliding 
fon barrel staves or other improvised 
snowshoes. It was while helping his own 
boys to build sliders that a Missouri 
‘manufacturer hit upon the idea of the foot 
toboggans pictured below. Resembling 
sandals, they are strapped to the shoes 
like skates, ‘The soles are of thin corru- 


"rancis Jenkins with talking movie machine 


yated metal, to provide traction on 
mooth ice, and so make it possible to 
control movement. They can be used 
either for skating or coasting. 
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Some Inventors and 


* 


Michael V. Yew 
{cella shows how 
Sevice turn # 
peer of mune 


Young Musician Perfects 
Automatic Page Turner 


APTER seven yea 
periment, Michael V, Ventrella, a 
young New York musician, has invented 
fan ingenious pedal device that makes it 
possible for the musician to turn pages of 
music without taking his hand from the 
instrument he is playing. All that is 
necessary ix to step on the pedal that 
actuates an arrangement of levers that 
turns the pages of the music auto- 
matically, 

The device can be applied to a piano 
as well as to a music stand, the inventor 
claims, and can be adjusted to turn the 
pages of a book at any height. When 
idle it holds the pages flat and firmly on 
tthe rack, and so keepa them from blowing. 
in the wind and causing the player to 
lose his place. It is suid to be noiseless 
in operation 


of patient ex- 


Guides Amazing Boat by a Beam of Light 


"THE well known English inventor, 
H. Grindell-Matthews, creator of the 
famous “death-ray” machine, recently 
announced another startling product of 
scientific research—n boat that, 

he claims, may 


coastal defense in time of war, such a 

boat might prove exceedingly effective. 

‘The photograph shows the 

rear portion of a model of the 
light-controlled boat 


be guided from a 
distance of more 
than five miles 
by a beam of 

cht. The beam 
striking an in- 
strument on the 
conning tower of 
the boat, will op- 
erate the engine, 
steer the boat in 
any direction, 
the inventorsays, 
and also will fire 
8 mmall gun 
mounted] at the 


stern. For 


TH. Grindell-Macthews beside a model of his Hght-controlled boat 
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Their Ingenious Products 


‘elt bl ts 
riven with an over 
hhead hurling motion 


Crippled with Rheumatism, He 
Invents New Golf Game 


HANDICAPPED in his golt game by 
rheumatic pains that troubled him 
every time he swung at the ball, N. E, 
‘Warwick, of Cleveland, Ohio, refused to 
give up his favorite sport. Instead, he 
invented a remarkable new form of golf, 
in which the ball is hurled with a whipping. 
motion above the head instead of being 
driven from the ground. 

With light, whiplike sticks he now 
claims he can make a better score than 
ever before. ‘The heads of the sticks are 
‘cups that hold the ball. Warwick has 
developed three kinds of clubs—the 
hurler, for the long shots ordinarily made 


with driver or brassie; the mid-hurler, 
corresponding to the midiron; and the 
sinker, corresponding to the putter. 


With the hurler Warwick claims to get 
more distance than the ordinary golfer 
ots in the avers 
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Embossing Machine an Aid 
to Blind Printers 


ONE of the most remarkable publi 
tions in the warld is the Ziegler 
Magazine for the Blind, publishes 
York City; for it is ‘pro- 
duced almost entirely by § 
blind persons. To facilitate 

the printing of braille type, || 
inwhich combinations 
of tangible raised dots 
represent the letters 


in New 


vented the machine 
shown at the right. 
Tt is used in an im- 
proved method of em:- 
‘ossing press plates. 


Canvas “Lap” Gathers Fruit without Bruising 


N ORCHARDS near Portland, Ore., a 

unique fruit gatherer is being used to 
atch all of the fruit without bruising it. 
"The device, perfected by Arthur Hedden 


of Portland, is mounted on wheels like a 
wheelbarrow. 

When the tree is shaken, the fruit falls 

‘on a sloping sheet of canvas and rolls into 

an opening in the 

center, below 

which ‘there is 


‘The Latest Idea in Perpetual 
Motion Machines 


ANOTHER: perpetual motion machine! 
“Till the end of time men will keep at 
You can’t discourage them, 

‘The undiscouraged inventors in the 
photograph are W. J. Winkelman (left) 
and J. K. Deem, of Los Angeles, who 
claim to have invented the only workable. 
perpetual motion machine offered to the 
mechanical world. Through a combina- 
tion of levers, it utilizes the law of gravity, 
they explain. The inventors believe that 
gravity motors will make the desert and 
remote sections of the country habitable 
by: providing self-generating plants for 
lighting, heating, and household needs, 


it. 


Revolutionary Steam-Boiler 


A STEAM-BOILER of revolutionary 
design has been produced by a Ger- 
man engineer-inventor, Bernhard Becker, 
When stripped of its insulation, it i a 
cubical box only about 18 inches on a 
side; but its inventor claims it ean pro- 
uce more than 600 pounds of steam an 
hour and get up a pressure of 300 pounds 
to the square inch in five minutes. 


Traffic Cop a Semaphore 


‘0 SAVE trouble and confusion in 

regulating traffic, A. 
policeman, carries his own se 
the form of light, basket-woven ‘wings’ 
strapped to his back. Whenever he is 
ready to change the direction of traffic 
at a street corner, all he needs to do is to 
‘turn his body to’ give the signal, which 
no driver ean mistake easily. 
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Sixteen Answers to a 


Improved Utensils and Conveniences to Meet the 


For More Space 
in the Kitchen 


Tt contains deawers 
end a compartment 
for all the kettles 


> baat ne 


a 


Electric Light Cooks Food 


With the heat of ordinary electric- 
ft now is possible to 

ke. This new cooking 
to reduce the fuel bill, 
considerably. Food is put in the 
container and the current turned on 


Tiny Manicure Set 
| Handy for a woman's 


bag ie a manicure set 
with four toot crriedn 
case three inches 
Each tool screws into the 
fend of thease. ‘The case 

| it'made of «non infiame 
mable celluloid. sub- 

| titute, prettily engraved 


It Closes Gas-Stove Leaks 


‘To prevent accidents frotn escaping 
tas a thermostatic control for’ gos 
Sppliances has been devised. If for 
‘any reason the gas pressure gets low 
‘or the gas goes out Completely, a fod 
extending over the gas burner con- 
tracts closing the valve automatically 


pee 
‘Wheds Cot can oeen = For Left-Handed Peelers 


A pair of shearing wheels 
does the cutting. This Considerate of the left-handed 
‘ean’ opener sea the housekeeper, a manufacturer has 
Binciple employed for made an adjustable potato peeler 

hearing metal in fac~ that can be fixed to accommodate 
tories The shaft on her. At the right is the device ad- 
which the wheels turn is justed for leftchanded peeling 


More Heat from 
the Fireplace 


The device at the left 
‘prevents heat waste by 
doubling a fire's radiat- 
ing surface. Fresh air 
enters through the 
hearth and hollow and- 
irons toa distributor 
behind the Sreplace. 
Tt flows through flex: 
‘ible copper heating 
tuber to a register 
‘above the fireplace, 
then out into the room, 
The equipment is said 


Handy Milk-Bottle Holder 


Sally won't come home erying over 


estore. It fits over the bottle and 
les a convenient handle, It can 
‘used, too, to hang up the milk bottle 


Pipe from the outdoors 
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Housewife’s Problems 
Demands of the Wide-Awake Woman 


Folding Crib 
Saves Space 
Do you remember 
the old-fashioned 
cerib that rolled 
tunder the bed? 
Here is a modern 
version of it. The 
mattress and bed- 
ding remain on 
the bed when itis 
folded. “It is a 


space saver, yet How the crib appears 
Provides plenty of when in use, Tt i se 
Foom for a child Curely locked in position 


Opens Cans with Key 
‘This unique can opener has nothing on 
which the housewife can eut her Bngers— 
ho knife; no sharp edges at all. Tt clamps 
fn the side of the ean and the key is 
fumed to remove the top of the can 


Wax Paper Folds Neatly . ‘Two-in-One Knife When folded, 
‘ he rib canbe 

With wax paper put up in the con 5 4)\ Acombination bread knife and spa- / . 
Yenient formn shown below, one sheet fla serves two needs, Tt has a razor pushed easily 
dein tine can be removed. without . for eutting bread oF meat, while SERED ES 
‘laturbing the rest. “The balance goes  fexibiity males ‘a good spatula 
pack in the roll,” which is. secured 1 
by the folded cover and a string 


Garments Held Securely 


Rubber tips for garment hangers keep the 
garments from slipping off and falling to 
the floor, ‘The tips may be moved at will 


Newest Electric 
Refrigerator 


This electric refrigerator 
fg claimed. to be practi 
cally’ silent in operation 
fand to require no atten: 
tion for lubrication. All 
the refrigeration mechan. 
{am ‘Ia contained in one 
unit, set in the brine tanke 
the top of the 

‘The unit is suit 
of 


To Grease 
the Griddle Pan 


A new piece of cloth for ench griddle greas- 
{hg may be fastened in this wire holder. 
Av emall pan for the grease is provided 


Cherry Pitter Leaves 
Fruit Whole 


This slurs 
Sheet mer 
sis base 

cluded, The only main- d 
cat te eae 
Sis ae sas a 
Srened tor or oe 
EDEL Die a 


of the fruit 
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Coins Sorted and Counted Automatically 


OR business 

houses where thou- 
sands of coins of all 
denominations must 
be counted in a day, 
this ingenious auto- 
matie coin-sorter and 
auditing machine has 
been perfected. 

‘At one end is a 
hopper into which 
coins, bills, and checks 
are emptied. After 
removing the paper 
money, the operator 
simply’ presses a but- 
ton to start the ma- 
chine, In a moment 
all the coins are sorted 
automatically, 


‘Counting machine, showing hopper filled with unsorted colne 


New Air Meter Records Tire 
Pressure Automatically 


NO LONGER is it necessary for the 
‘motoriat, getting “free air” at the gas 
station, to disconnect the air hose from 
tthe tire valve frequently to test the pres- 
sure in the tire, 

An automatic air meter is the latest 
device for the gas station, ‘The motorist 
sets the dial, shown in the photograph, at 
the exact pressure he desires in the tires. 

When the dial is set, a light, to which 
‘the operator is pointing, comes on. All 
that is necessary now is to attach the hose 
to the tire, When the tire is filled to the 
pressure indicated, the light goes off. 


Latest Automobile Will Be 
Driven by Oil Pressure 


N AUTOMOBILE of revolutionary 
design, driven by oil pressure, is to be 
manufactured in Lansing, Mich., accord- 
ing to recent reports. Gears,” driving 
shafta, and brakes are to be replaced by 
oil-pressure pipes. 


=> 


A Collar Clasp that Lies 
Flat on the Neck 


AEMOs? every man has dreamed of 
perfecting some kind of a button for 
the back of the collar that will lie flat 
without pressing against the nape of the 
neck uncomfortably. ‘The Intest idea is 
this button that is made in the form of 
acamp. 

‘When the head of the button is inserted 
through the holes of the collar band and 
collar, a spring hinge snaps it tightly 
against the base. The device may be 
‘used also asa tie clasp. 


counted accurately, 
and wrapped. 


I 
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This Fountain Pen Holds 
a Supply of Stamps 

HOW, muy times, after writing « 

letter, have you found yourself 
without 2 stamp to send it through the 
mail? Here is a simple but ingenious 
device that makes it possible to have a 
supply of stamps always on hand when 
you need them—right in your fountain 
pen. A strip of stamps is wound on a 
Small drum that fits inside the pen, 
Loudspeaker to Give Warning 

of Earthquakes 

REMARKABLE instrument that 

translates the slightest tremors of 
the earth into sounds that issue from a 
loudspeaker is the recent invention of a 
Japanese professor, Dr. Jun Shida of 
Kyoto University, It is designed to give 
warning of the approach of earthquakes. 

‘The possible usefulness of the inventior 
lies in the assumption that most severe 
earthquakes are preceded by slight shocks. 
‘Thus, an audible warning of slight tremors 
would give people time to leave homes and 
office buildings before the arrival of a 
destructive quake, 

‘The invention consists of a pendulum, 
an electric coil, and an amplifier. The 
pendulum is so delicately poised that it 
responds to the slightest vibration, When 

in ect in motion, electricity ia gonerated 
in the coil, which actuates a sound- 
producing device. The sound is ampli- 
fied and issues through a loudspeaker. 

Further improvements will make it pos 
sible to transmit directly by wireless the 
sound generated by the first tremor. 


Rod Holder Devised for the Lazy Fisherman 


ERHAPS, if you are the kind of 

fisherman who gets tired of holding a 
pole hour after hour, you have had the 
surprising experience ‘of returning to the 
reek and finding that your rod, which you 
left stuck carefully 
into a mud bank, 


hasbeen pulled out 
into the middle of 
the atrea 


For you there 
hhas been invented 
a new rod holder. 
An 18-inch metal 
spike is driven into 
the ground and to 
this is attached 
clamp that grips 
the handle of the 
fishing-rod. The 
rodean beadjusted 
easily and quickly 
to various posi- 


claimed that it is impossible to pull 
the rod out by a forward pull. The pic- 
ture below illustrates how the holder 
does the fishing while the angler looks on, 


tions, and it is 


‘The rod ls held tightly while the fisherman lights his pipe 
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This Pencil Writes in Five 
Different Colors 


A POCKET pencil that will write in 
any one of five colors is a new con- 
venience for the office man. It is of the 
self-feeding type. When a lead of a 
certain color is to be used, an indicatcr 
near the point is turned until it registers 
the desired color. A twist on knurled 
kknob at the end of the holder then ejects 
‘the lead at the point. 

‘The pencil has a clip to fasten it to the 
‘coat pocket. 


New Type of Dolly Truck Makes 
Heavy Work Light 


‘TO FACILITATE the handling of 
heavy rolls of paper, an Indiana 
printer has invented the compact but 
extremely sturdy new type of dolly truck 
pictured at the right, It has been found 
equally useful for moving heavy crates, 
barrels, drums, casks, and other bulky 
Jonds, 

‘The truck has six wheels. An unusual 
featuro is that the wheels on the conter 
axle are slightly larger than those on the 
‘two ends, thus acting as a pivot and per- 
mitting tilting. ‘The truck is built low, 
with projecting skids sloped to within 
two inches of the floor 40 that articles can 
bbe loaded easily. 

Loads with curved surfaces, such as 
paper rolls and barrels, that ustally have 
to be blocked to keep’ them from rolling 
from the ordinary truck, are held securely 
by the slanting sides of the truck frame. 
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Measuring Wear on the Seats of Trousers 


HOW many times 
down without wear 
ing out the seat cf 
his trousers? 

‘A definite answer 
to this really im- 
Portant question now 
can be obtained in 
round numbers from 
a novel textile-testing 
machine devised by 
the U.S. Bureau of 
Standards to measure 
the durability of cloth 
used in making army 
uniforms. 

When applied re- 
cently to a new qual- 
ity of eloth for army 
trousers, it was found 
that the wearer could 
sit down 97,000 times 
before the cloth 


showed the least sign 
of wearing through. 


', Bureau of Standards, 
‘eatile-teting machine 


"The new dolly, loaded and empty 


Charcoal Gas New Substitute for Gasoline 


"THAT charcoal gas can be used effec- 
tively as a substitute for gasoline in 
motor vehicles was demonstrated recently 
by the French government in a 1500- 
mile endurance test for cars using this 
new form of fuel. It was found that a 


motor-truck burning charcoal and using 
‘the gases of combustion in its eylinders, 
costs leas than one-fourth as much to 
operate as a similar truck burning gas. 
For the use of charcoal gas, no changes, 


nace, which is fed 
with charcoal 
blocks. As the 
chareoal burns, 
the gas rises to the 
top of the furnace, 
whence it is car 


in the gasoline ear, 
and its expansion 
supplies the power 
to drive the pis 
‘tons of the auto- 


mobile’s engine. 


Improved Barbed Wire Is 
Easier to Handle 


GHIEPING and putting up, ordinary 
Barbed wire takes a great deal of 
time, ‘The wire tangles easily, and on 
account of the barbs it cannot be wound 
tightly on spools. When it comes to 

jorn hands and clothing so 
that stringing barbed-wire 
fences is counted one of the mean jobs on 
a farm. 

A new product called “barbed band,” 
eliminates most of these difficultion, for it 
is collapsible, In other words, its barbs 
are folded like knife blades for’ shipment, 
and show up only when the wire is 
stretched, ‘Tho wire consists of strong 
hoop iron punched on both sides, leaving 
‘a small barbed band that can be stretched 
easily. 
A ring of about 22 yards of the 
punched band, weighing about 20 pounds, 


ty te te 


showing no barbs, and taking little room 
contains more than 127 yards of the 
barbed wire. ‘The sides of the band are 
very sharp, giving additional protection. 

‘The band may be used not only for 
fences, but makes a good substitute 
for wire grating. 


‘Tue glarimeter, the only instrument in- 
vented for measuring gloss of paper, has 
just been adopted by the U.S. Govern- 
‘ment as the legal standard for newsprint, 


POPULAR SCIENCE MONTHLY 


January, 1926, 


A Loudspeaker You Can Build 


All You Need Is Wrapping Paper, a Chopping Bowl, and 
a Phonograph Unit to Make It 


ARGE numbers of 
four readers un- 
doubtedly will be 


built loudspeaker that 
is inexpensive, easy to 


construct, and gives 
surprisingly good re- 
sults, 

‘The function of a 
loudspeaker is to trans- 
form the electrical im- 
pulses generated in the 
radio receiver into 
sound waves in such a 
way that every slight 
variation in the elec- 
trical current will be re- 
produced in the form of 
sound. It should pro- 
duce plenty of volume 
with minimum distor- 
tion. In other words, 
the ‘music or speech 


should be clear and loud 
enough to be heard 
properly. 

Judging of loud~ 
speaker quality is ex- 
coodingly difficult. ‘The 
human ear often ednveys to the brain an 
impression that it has heard certain 
sounds that may not have been present 
at all, In addition, the memory of the 
human brain for what it has heard is ex- 
tremely short. For this reason, it is next 
to impossible to judge the relative 
quality of two loudspeakers if any ap- 
preciable time elapses between the hear- 
ing of one and the other. ‘That's what 
makes it 0 difficult to decide whether 
your neighbor's loudspeaker sounds better 
‘or worse than your own unless you can 
hear them alternately on the same re- 
coiver. 


FTER all, the true test of a loud- 
speaker ‘ia whether it pleases the 
‘man who has to listen to it, and on that 
‘basis you are just as good a judge as any 
one as to whether the loudspeaker you 
build is a good one or not. 

All loudspeakers consist, essentially, of 
two main parts. First there is the elec- 
trical mechanism for changing electrical 
oscillations into mechanical vibrations. 
‘Then there is always the part cf the 
apparatus devoted to impressing these 
‘mechanical vibrations on the air so that 
they will be conveyed to your ear. In 
tthe electrical end of the loudspeaker, a 
fine coil of wire is connected with the 
plate cireuit of the last tube in the radio 
receiver and placed in the instrument 
where variations in the current flowing 
through the coil will change the mag- 
netic pull of a permanent magnet. ‘These 
changes, in turn, move the armature of 
the magnet back’and forth. 

In the simplest forms of loudspeaker, 


the armature consiata of a thin disk of 
fron, and the vibrations of the iron set 


small piece of iron attached by wire to 
rica diaphragm, 


In the  cone-type 
speakers the con- 
necting wire from 


How the Parts Are Assembled 


By ALFRED P. LANE 


the armature is fast- 
ened directly to the 
center of a paper cone. 

‘The homemade loud~ 
speaker illustrated is a 
combination of the iron 
diaphragm and the pa- 
per cone types. 


GPEECH, as. repro- 
duced by this home- 
made loudspeaker, is 
particularly distinc 
‘The sh and other sibi 
lant sounds come hiss- 
ing from the pager in 
fine style, and you can 
understand every ayl- 
Iable spoken by the 
person who is, broad- 
casting. 

The list of material 
you will need to build 
this loudspeaker is very 
brief. Here it is: 

A—phonograph 
loudspeaker unit; B— 
wooden chopping bowl; 
C—paper cone; D— 
link wire; B and F— 
supporting legs, thumb- 
tacks, sealing wax, ete. 

‘The phonograph loudspeaker unit A 
uused in the model loudspeaker was of a 
standard, adjustable type using a Iac- 
quered, metal diaphragm. Any of the 
standard units ean be used at A and if 
you cannot secure the adjustable type, a 
non-adjustable unit will give good results 
It is also possible to use one of a pair of 
head phones. 

‘The wooden chopping bowl B should 
bbe of the largest size obtainable from your 
local hardware and house-furnishing store. 
‘The one used in making the loudspeaker 
shown in the illustrations cost 69 cents, 

‘The paper cone C is made out. of 
heavy brown wrapping paper. ‘Thin 
paper can be used, but will not give as 
‘tood results as the heavy stuff. 


"THE link wire D should be a piace of 
bare copper or brass wire not larger 
than No. 18 gage. Although copper wire 
is not very stiff, it seems to work well 
enough at this ‘point, because it is 20 
short that there is no’tendeney fer it to 
bend out of shape. 

The first step in constructing the loud- 
speaker, after you have all the parts, is 
to study the loudspeaker unit and find 
‘out how to take it apart so that you can 
get at the diaphragm, Tn some units, 
removing the diaphragm is only a matter 
of screwing off the cap, but in other styles 
the diaphragm is tightly clamped be- 
‘tween two rings, and the cup containing 
the pole pieces and coils is made so that 
it ean be moved back and forth with rela- 
tion to the diaphragm. 

At any rate, do your investigating 
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with the greatest care so as not to injure 
any of the parts. Do the work on a clean 
spot on your bench so that there will be 
no chance for dirt or small particles of 
steel or iron to get into the inside of the 
loudspeaker unit. Steel or iron particles 
fare to be avoided particularly, because 
they stick to the ends of the pole pieces 
‘and jam between them and the diaphragm, 
seriously interfering with the operation 
of the unit. Do not try to pry the dia 
phragm away from the pole pieces, as 
this proceeding will result almost surely in 
bending the diaphragm. Slide it off side- 
wise as carefully as you can. 


rragm out of 
jerape off the shiny black 
Jacquer from a spot about a quarter of an 
inch in diameter in the exact center. The 
best way to do this is to use a sharp knif 
with the metal disk placed fat on a clean, 
smooth piece of board. Do not use too 
much pressure on the knife, since this 
‘may result in putting a dent in the center 


must be 
phragm away from the pole pieces. If 
the diaphragm of the loudspeaker unit 
i of the bright, tinned variety, no serap- 
ing will be necessary, for the solder will 


flow onto the tinned surface. 
‘The next step is to solder the link wire 
Dito the bare spot. Iron is not the easiest 
material in the world to make solder 
atick to, but you will have little difficulty’ 
i you use a hot iron and plenty of solder- 
ing paste, ‘The excess paste can be wiped 
off afterward, of course. Leave the link 
wire several inches longer than necessary. 
It will be easier to hold while you are 
doing the soldering and it can be eut off 
to the proper length later on. Be sure 
that the wire is as straight as possible. 
‘Alno, the nolder joint will be much stronger 
if you bend about an eighth inch of the 
wire at right angles so that the solder 
will have a greater surface to hold. 
Loudspeaker units for use on phono- 
graphs usually are made with a pro- 
jection on the front that fits into the end 
of the tone arm of the phonograph. 
‘Through the center of the wooden chop- 
ping bowl B, bore « hole somewhat larger 
than the diameter of this projection so 
that the unit can be clamped flat against 
back of the bowl as shown in the 
diagram on page 60, It really makes no 
difference what size the hole is, s0 long 
as it permits the projection of the loud- 
speaker to fit through it easily. ‘The 
unit A used in the loudspeaker ilus- 
trated was fastened to the back of the 
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Surprisingly Simple to Build, It Gives Good Results 


‘Two views of the paper 


chopping bowl by replacing two of the 
‘screws used to hold the diaphragm cover 
in place with long screws that projected 
through two holes drilled through the 
chopping bowl. Nuts turned down on 
‘these screws held the unit rigidly. 

If the unit you purchase is not con- 
structed in this way, or you use one of 
pair of head phones, a satisfactory 
method will be to shape up a clamp of 
thin brass that ean be bolted to the 
chopping bowl. 

Clamp the unit A in place on the back 
of the bowl B and you will be ready to 
prepare the paper diaphragm C. ‘This 
is a much simpler job than would appear 
at first glance. Ail you need to do is to 
cut out a circle of paper considerably 
larger than the diameter of the rim of the 
chopping bowl. ‘Then, with the scissors, 


make a straight cut from the edge of the 
circle to the center. Be sure to use paper 
that has not been folded, since the creases 
make it difficult to form a smooth cone. 


in the December 


Have You Built Your Prize Set? 


ULAR SCIENCE MONTHLY is offering $225 in cash 
prizes for the best radio receiver built to specifications set forth 
in our December number. You still have a whole month—until Jan- 
uy 15, to be exact—to enter your set in this unusual contest. 
‘ompetition is open to everybody, everywhere. You don’t 
haye to be a radio expert to have a chance to 
Rules and complete detals of this fascinating contest appeared 
orpuLAR Science Monty. 


you missed this number, you can get a copy from your news- 
dealer, or you can consult one free in your public library or in 
any of the offices of PoruLar Sciexcr Moxmuty. 


cin, 


If for any reason 


tow! speaker. Notice the way in which the phonogr 


raph 
The lees 
‘he 


pay 
inch of the paper. Mark off where the 
‘edge of the bowl is on the paper, then 
remove the paper so that you can cut 
with selssors around the circle you 
marked. Next bend over about an eighth 
of an inch of the link wire at right angles, 
being careful to keep the rest of the wire 
straight. Replace the paper cone in the 
same position it had when you marked 
off the circle and, after making sure that 
the point of the cone is centered exactly 
over the middle of the diaphragm, use 
thumbtacks to fasten the edge of the 
paper to the rim of the chopping bowl, 


EAT the end of a stick of sealing 
‘wax with a match and let about two 
drops fall into the point of the cone so 
that the bent end of the wire is covered 
with the wax. Be suro that the wax is 
good and hot so that it will stick to the 
paper properly. After that you can put 
‘a drop or two along the joint in the paper 
as shown. This will prevent vibration. 
‘This completes the work on the loud- 
speaker, and all that remains is to fit the 
‘two support legs B and F. As shown in 
the illustrations, these are simply sticks 
of wood cut to right length and beveled. 
Satisfactory loudspeaker units can be 
purchased for about five or six dollars. 
‘The tone and volume obtainable will 
depend toa large extent, of course, on 
the qualitiés of the unit, ‘The rest of the 
material should not cost over a dollar 
and results certainly will be worth while, 


SOME of our readers may wish to know 
why the paper is formed into a cone 
shape rather than fastened in a flat sheet 
‘across the rim of the bowl. ‘There aro 
two reasons. One is that the cone shape 
‘makes possible a short link wire. This is an 
advantage, since a long, heavy wire would 
act as a damper and cut down the yolume 
considerably. ‘The other reason is that 
‘the restricted air space between the 
paper cone and the inside of the chopping. 
bowl helps to keep the paper diaphragm 
from blasting on the high notes, a trouble 
that is not met with in the factory-made 
Paper-cone speakers, because the electri- 
‘cal units used are built to overcome it, 


POPULAR SCIENCE MONTHLY January, 1926 


Tiesudl Hook-Ups and 
Ideas in Radio 


‘Tuned by Pushbuttons 


In this receiver, built by John J. 
Muller, electromagnets are connected 
‘with pushbuttons so that a push on any 
button instantly tunes the set to the 
station whose letters are on that button, 


Revolving Top yy 


Tunes It 4 


New Airplane Radio Set 


Above is a very compact radio receiver 
designed for use on Dritish fighting air- 
planes. At the right is the vacuum. 
Rube transmitter. "The wave range of 
the outfit is from 75 to 140 meters. Tt 
communication range Is approximately 
three miles, sufficient. to enable all 
units in flying formation, as well as 


rea oe es i 


Instead of turning dials, you tune this re- 
ceiver by revolving the top, on the edge of 
which is space to write the names of 
Tt employs five tuber in a tunes 
frequency circuit and will operate a speaker 


Eight-Tube Neutrodyne 


In addition to the usual five 
tubes, George Tolley, the 
builder of this plant néutro- 
dyne, has incorporat 
extra tubes in a special push- 
Pull power amplifier hook-up 


‘A One-Meter 
‘Transmitter 


‘actually will transmit radio 
‘waves On the astonishingly 


He Spoke from the Arctic 


John L. Reinarts, radio operator, of the 
Bowdoin, the MacMillan Arctic Expedi- 
Yon ship!” During almost the entire 
polar trip he kept ia touch with amateur 
Sperators all over the United States, by 
using a special short-wave apparatus 


short wave length of 
fone meter. For such 
high-frequency work, 
reat care is necessary 
toeliminate all possible 
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~ What 10,000,000 People Like 
to Hear on the Radio 


How Broadcasters Select Programs to Fit Your Taste 


HEN you plugin 
the loudspeaker 
id begin turn- 


ing the dials on your radio 
set, what do you want to 
hear? Jazz?’ Speeches? 
Music?” Sport? News? 

Perhaps you have no 
particular desires in the 
matter; you just sample 
‘what several stution 
offering, and at last settle 
back toenjoy some brond- 
cast feuture that happens 
to fit your mood, 

Many radio fans are 
like thats and yet so di 
vornified in the typical 
bbroudeast program of to- 
day that one need do very 
little “shopping” in the 
‘ether before bringing in 
fin acceptable feature. 
‘That is because the 
broudeast studio mana- 
gers know exactly what 
You and 10,000,000 other 
radio listeners like to 
hear. ‘They spend their 
time finding out what you 
want and, trying to give 
it to you. 

“How do you know 
‘what the liatoners want 
Tasked the manager of a 
pioneer broadcasting 
station. 

'Well," he replied, “finding out just 
what our listeners want is quite a prob- 
Tem—there are so many of them. “And 
it in atl harder to get them What they 
want, For the radio audience is be- 
coming more critical every day. 

“"In the early days of broudcasting, the 
mere novelty of the thing kept people 
interested. Our programs were mediocre 
—wo couldn't get high class entertainers 
and our transmission was not s0 good. 
But nobody cared. ‘The listeners-in 
didn't expect real entertainment, and 
poor transmission didn’t bother them at 
All, ‘The ordinary radio receiver of those 
ays would have reduced the best broad- 
feasting to a mere raucous echo anyway. 
Just to be able to understand what the 
‘announcer was talking about was marvel 
‘enough for most radio fans, and getting 
distant stations meant a lot more than 
quality.” 

“But I understand that you received a 
lot of nice letters about those early 
programs,” I reminded him. 


“GURE thing!” he said. “The poorest 
‘number on one of our early programs 
‘was good for at least a basketful of mail. 
Most of the letters were from people who 
just wanted to brag about their new toy 
the radio set. Nine-tenths of them 


By John E. Lodge 


Which Feature Do You Like Best? 


INCE the be, ing of 
Gin oe beh 


wouldn’t have wasted 
two minutes listening 
to such stuff if it had 
come to them by some 
other way than by radio! 

“But that mail meant 
alot to us," he continued, 
“Yousee, we were in need 
of encouragement. 
Broadcasting was just an 
‘experiment then, and the 
mail we received was the 
only evidence we had that 
anybody ever listened to 
our station, 


“EPOWEVER, the ex. 
perimental days are 
about overnow. Weknow 


definitely that any station 
that goes on the air with 


il get letters, thou 
fand we want them. ‘They. 
holp us keep our finger on 
the pulse of public likes 
and dislikes and #0. ar 
range our schedules that 
every listener will find at 
Teast one feature on each 
rogram to hia liking. 

“Another important 
end that fan mail serves 
nowadays is in supply- 
ing moral support. to 
the radio artists. Moat 
of them cannot visualize the vastness of 
their silent audience. ‘The average lis- 
tener has no conception of the feeling of 
hopeless futility that selzes the broad- 
casting artist the first time he faces the 
microphone. Letters, though, make the 
‘audience tangible to him, and the next 
time the artist appears, he is at ease and 
confident, because the performance is 
unconsciously directed to the writers of 
the letters.” 

“What is the most popular feature on 
your radio program?” I inquired of an- 
other prominent studio director. 


have been 


Ar PHAT'S eagy to answer,” he suid, “if 

you will permit me to answer it for 
the ety man and the farmer separately. 
By all odds, the most popular numbers 
‘on our program as far as the city man is 
concerned are the reports of sporting 
events such as boxing matches, the hase 
ball world series, and the big college 
football games. Next come the reports of 
big news events such as politieal eonven= 
tions. Popular music is third; then comes 
classical music; after that, after-dinner 
speeches, political debates, and similar 
events. "Lectures and talks of a more oF 
less serious nature, unless they are on 
some subject much in the popular mind 
‘at the moment, are last on the list. 


o 


“As for the farmer, the 
weather and crop reports 
‘overshadow everything else 
that he hears over the air. 
‘This is understandable, of 
‘course, since accurate weath- 
er and crop news mean dol- 
lars in the farmer's pocket. 
“A really remarkable 
change has come in public 
taste in the last two years i 


used to be the only 
music the radio audience 
would listen to, so mueh so, 
in fact, that every time we 
ran through an evening 
without a whole lot of jazz 
music and popular songs, 
we'd be swamped with hot 
letters from listeners com- 
plaining against what they 
called ‘highbrow’ music. 


[AZZ dance music is still 

‘more popular than any- 
thing else in the musical 
but there has been a decided 
shift in the listening public's 
taste toward classical music, 
‘especially stringed instru: 
ments, symphony orchestras 
and really high class vocal 
selections. A few weeks ago 
‘our program for an entire 
day had no jazz features, yet the fan mail 
‘was just about as large and favorable as 
if we had given nothing but jazx music. 

“And, of course, every one knows of 
the tremendous response that greeted the 
brondeasting, last season, of prominent 
grand opera and concert stars by way of 
whole chain of stations, A phonograph 
company put on the programs and it is 
said that more than 150,000 records were 
wold as a direct result of one song by a 
well known artist, 

“This season broadcasting by opera 
and concert stars under the auspices of 
Iarge radio company is meeting with a 
similar enthusiastic response, 

Several other studio directors_men- 
tioned this trend of publi¢ taste in the 
direction of high class music. Most of 
them seemed unable to account for the 
change. One director, though, had very 
definite ideas on the subject. 

“Why,” I asked him, “are radio fans 
acquiring a taste for good music?” 


AT'S easy,” he replied. “Before 
the days of radio, millions of people 
never had heard enough good music to 
become familiar with it and learn to like 
it, Radio actually is educating them to 
demand good music. Wait a minute—" 
sroke off while he thumbed over a mass 
file beside his desk. 
2,” he said. “This ought 
to show what I am driving at. ‘These two 
letters are from the same man. You will 
note by the dates that they were written 
two years apart. In his second letter he 
mentioned the fact that he had written 
before, and I looked up his first letter out 
of curiosity. Now Iam glad I did.” 
Here are extracts from the two letters. 
‘The first was written in January, 1923, 
and the second, November, 1925: 


‘The program from your station was 
received here last night with great 


rat enjoyed by ‘my family a wall 
‘several guests. We all 

thanking you for the entertainment 
you have afforded us, “Every word 
Bf the announcer could be understood. 
"Somebody's. Wrong” and 
sve’" were great, That ia sure some 
fmusic! “Give ‘Us more like that and 
iny off the classical stuff. ‘Te is all 
right for those whotike it, but nobody 
‘round here does at any rate, 


‘And the second one: 


5. Please give my heat wishes to 

‘Gils "violin, pelections Tast 

Sisbt were wocserfal My pew ome 

ag loudspeaker seems to be partic- 
‘on the violin pieces. 

jgyed the “Grand Opera Hou 

ureday immensely, and hope this 

will be made a regular feature. 
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“There's the answer in a 
nutshell,” went on thestudio 
director. “That man and 
millions more like him are 
developing real taste in 

wusie, and radio is respon 
sible!” 

A startling improvement 
in the general publie’s musi 
cal ear is not the only change 
that radio has brought. All 
jazz may be jazey, but there 
are different ways of playing 
, as some of the studio di- 
rectors have found out, And 
the same thing applies to 
other popular features such 
as the latest sentimental love 
songs and comedy numbers. 

“The job now is to supply 
really high class. talent,"* 
said the studio director of 
‘one of the biggest stations, 


NEVER heard of such 

critical audience as the 
buneh of radio listeners who 
‘tune in on our programs, It 
seems to be easy enough to 
please them in the variety of 
selections, ‘The jazz hounds 
like a little good music and 
‘song now and then, And 
even musical critics 
stand a bit of jazz 
music, But there is one sure thing—no 
matter what kind of a program you give 
them, they'll jump on your neck unless 
each ‘feature is put over by an expert. 
‘The day of ‘kerosene circuit’ musicians 
and entertainers is strictly past as far as 


liners make a hit nowadays, 
headliners I mean those artints who really 
know how to sing or play, regardiess of 
whether they already have made their 
reputation on the legitimate stage or in 
‘concert tours.” 

“What about the artists who refuse to 
broadeast on the ground that they will 
spoil the sale of their services for personal 


Tasked. 
if any artists want to stick to that 
idea, that's their privilege," he replied. 


“They are mistaken. Radio has put many 

ists’ names on Broadway in white lights, 
Before broadcasting they were hard up 
to got any kind of dating, ‘The fact that 
the radio public is 40 critical is known to 
the theatrical booking agents, and you 
may be sure they keep their eyes open for 
new artists who make big hits with the 
loudspeaker audience.” 


“THE radio audience, some 10,000,000 
strong, naturally represents a pretty 
thorough cross section of the American 
people. And among so many it is cer- 
tainly possible to find a desire for every 
form of entertainment or instruetion. 

“We have had requests for almost every- 
thing under thesun,” another studio mana- 
ger said. “But just one letter asking for 
a certain feature doesn’t mean that we 
‘will put it on the program. It's a matter 
of numbers with us. When several letters 
come in, all asking for the same ora similar 
feature, we sit up and take notice, and, if 
it is at ‘all possible, the requested feature 
is placed on the program. 


(Continned on taxe 148) 
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Novel Auto Fittings 4 


Improved Tools and Handy Ji 
Accessories for Motorists 


| Se Za 

| Goggles for Night Driving 
“These goueles for the motorist are. de- 
signed to reduce glare from approaching 
Retdighe, loahape prosetons 
{ut off all Light from the sides. ‘They 
Whistle Signals Tire Puncture se cut low enough so that the wearer 


‘can obtain full" vision above "them 

“This remarkable device is screwed on the 

Yaive stem in place of the usual dusteap. 

When’ the tire i» punctured, the whistle 4 

wounds a. shrill note Spark-Plug, 

that continues until the Wrench 

device in tamed off ‘The swivel handle on 
the handy” socket 


wrench pictured below 
makes it possible to 
get the spark plugs 
Out with little effort 


Folding Tire Rim 


Any motorist who has 
rested with the. rd 
tury one-pece. type 0 
auto-tire sn will appre 
late the advantages of 

tii that bull 
inged sections 20 that 
{e'wil collapse when a catch is released. Tt is 
Clalied by the manufacturers thatthe strength of 
this folding type of rim i just as great-as thes stan- 
dard types, "As shown above, We tre can ‘bere 
‘moved from the rim without at all bending the rim 


Electric Cigarette Lighter 


Below is an electric cigarette lighter for 

the instrument board. The cigarette 

{s'inerted in a small tube." When the 

tube te raised, the cigarette end is quick 

Brake-Band Reliner ly lighted against the heating element 
Relining the brake bends [uu a 

oa an automobile a 

tedious and dificult job 

Without the proper equip. 

ent. This novel machine 

an be mounted on the 

workbench in the garage 


Tank for Draining Crankcase 


Most automobiles are built with the 
‘rain pg ofthe crankcase so close to the 

round that it is impossible to get an 

Srdinary pail Underneath the plug when > ane 

i becomes necessary to drain aad refi Sostowed away in the nineinch 
the crankcase with new oll. ‘This tn- Dandie. Te ts nex nts from nee 
enious shallow tank with long Bexble half to seven-eightha inch, A 
Randle’ saccessfully solves the problem seven inch extension is included 


ra 


“YOU don't 

have to be 
an expert to 
make ‘the old 
bus shine like 
new,” says Gus. 
“A you need 
is good brushes, 
good paint, 
and the right 


oie aot 
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‘you have to pend 
hat your time pick 
hg of the brit 


How to Paint Your Own Car 


Gus Tells Why It Pays to Be Fussy about Dust and Your Brush 


iw THAT in blason are y to 
4 do with all that paint?" ex- 
: laimed Joe Clark, half owner 
{f the Model Garage, to his partner as the 
latter pulled can after can out of his car 
and arranged them in a neat row on the 
‘workbench. 

“Do you suppose I'm going to drink 
itt” Gus Wilson grumbled. “Read the 
Inbiels on, the cans if you're so durn 
‘eurious!" 

Joe stooped over to look at the labels 


more closely." ‘Body Filler’ —"Best Pig- 
ment Ground in Oil'—"Fine Coach 
‘Varniah’—" he read. 


p this old bus s0 
‘announced Gus. 


“I'm going to doll 
looks like new, 
‘ny objections?” 

Joe smiled broadly. “It's a fine idea, 
all right, Your old boat looks like the 
moths have been making a meal out of it. 
But where did you get the notion that 
‘you're an auto painter? ‘Takes an expert 
to do a good painting job. Just because 
you ean fix the mechanical part of an 
automobile is no sign that you know how 
to paint the thing too. I'll bet it'll look 
like the dickens when you get through 
with it!” 


“]S.THAT 802" Gus growled scornfully. 
“Well, you just keep your eye on me 
now and you'll learn something.” 

He cast his eye appraisingly over a 
partly walled-in corner of the garage and 
then proceeded to pull out a large roll of 
cheap cotton cloth. 

“You see, Joe, the first thing you have 
to figure on,” Gi “is a place to do 
the job, That's more than half the battle 
beeause you ean't do good painting in a 
cold, dusty room. I'm going tostart by 


By Martin Bunn 


closing in that corner s0 I can work with- 
‘out you or the customers shuffling up a 
Jot of dust all over the fresh paint. To- 
morrow I'm going to bring down a couple 
of oil stoves to keep that corner good and 

rm so that the paint and varnish will 
flow easy and dry as quick as possible.” 


“EQUMPHL” said Joe, rubbing his chin 
reflectively. “Maybe you do know 
what you're about, after ali, Come on 
—I'll help you put up the dust wall before 
1 get busy with those bills.’ 

But there were interruptions in the 
form of emergency repair jobs, and it was, 
two days before the last piece of cotton 
cloth was tacked into place and Gus was 
satisfied with the arrangement. 

Gus always had been in the habit of 
‘keeping his ear pretty clean as well as in 
perfect order mechanically, but as soon 
as the paint room was complete he set to 
work to give the machine a washing s0 


every speck of grease and mud hadbeen re- 
moved from the body and running gear. 

“There you are,” said Gus with satis. 
faction. “That car is what you could 
call chemically pure! If you can find any 
dirt on that boat, Joe, I'll eat every 
grain of it. 

“I kind of hoped I wouldn't have to 
take off the old paint, but now that I have 
it perfectly clean, I notice that it is 
checked and cracked in a lot of places. 
‘There are some spots, too, where the 
paint has chipped off and rust has 
started. I guess I might as well begin 
at the beginning and take all the paint 
off, right down to the bare metal.” 


“Phew!" gasped Joe a few minutes 
later as he came coughing out of his little 
office. “That's  goth-awful smell you're 
making, Gus! What brand of paint 
remover in that? T never amett anything 

“You'll get used to it," grunted Gus, 
“1 mixed it myself—half bensol and half 
acetone. Tt in kind of whifly, I'l admit; 
but if you leave it on for about an hour, 
you can rub the paint off with an_old 
Tag or scrape it off with a putty knife.” 

By the next night Gus had removed 
the paint down to the bare wood and 
metal. ‘Then he went over the car with 
steel wool and fine sandpaper, seraping 
the rust spots until the surface was 
smooth and even. After that he dusted 
it off with a piece of cheesecloth on which 
18 few drops of varnish had been poured. 
‘This he allowed to dry till it became 
tacky. ‘This process removed even the 
invisible dust, so Gus said. 


“YOU see, Joe,” he remarked, standing 
back and regarding his work with 
pride, “there's one sure thing about 
painting. You can't do x good job unless 
‘you put the paint on the right kind of a 
‘surface. One oily spot, of even a greasy 
finger mark, may cause the paint to peel 
off a few months later and ruin the whole 
job. And now I'm ready to put on the 
priming coat,” he concluded as he 
busied himself with his array of cans. 
“Gosh!” exclaimed Joe. “Looks as 
though you were setting out to do a real 


hhonest-to-goodness professional job— 
about 17 coats of paint.” 
“Not as many as that," Gus replied. 


“Four coats will be all that I'l have time: 
(Cont ui 


January, 1926 POPULAR SCIENCE MONTHLY o7 


Be Your Own Boss 


If you're tired of working for someone 
else—here’s your opportunity to get into 
business for yourself. Be the Johnson Floor Ex- 
pert in your community. We'll help you get started. 


Earn $15 to825a Day - - + 


‘There's a bigger demand every day for floor maintenance serv- 
ice in homes, business and professional offices, stores, schools, 
clubs, hotels and public buildings. In just a short time you 
can have a business of your own that will pay you $15 to $25 
aday. And all you need to start is a 


_ JOHNSON WAX 
Electric floor Polisher 


It’s the machine that insures success, independence—a 

business of your own. Light and easy to operate, Runs 
¥ from any light socket. Simple and sturdy in construc- 
tion. Nothing to get out of order. Polishes floors ten 
times faster and better than any other method. Gets 
under davenports, buffets, beds, desks and other low 
pieces without moving the furniture. 


Investment Less Than $50 


r H ‘Think of it! For less than $50 you can have a profit 

able business of your own, with a high-class clientele. 

p No more lay-offs. No more dull seasons. You'll be 
giving orders instead of taking them. You'll be a rec- 

| @ ognized successful business man. Mail coupon today 
' a for full information on the Johnson Floor Service Plan. 


Don’t Delay—Act Now 


Fill Out 
and Mail 
This Coupon 


© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


| Useful Hi 


POPULAR SCIENCE MONTHLY 


January, 1926 


nts for Car Owners 


A Novel Patch Press—Simple Remedies for Motoring Troubles 


MOST important point in 

‘making puncture repairs with 

cemented patches is to use 
plenty of pressure on the patch 
while the cement is setting. A short 
piece of board carried in the tool- 
kit will permit you to use your 
regular jack, as shown in Fig. 1, 
to clamp the tube and patch 
against the under side of the 
runningboard, 

If your ear is fitted with running- 
boards made of corrugated metal, 
it will, of course, be necessary to 
use two boards, placing the second 
board between the underside of the 
runningbourd and the tube surface. 


TT HE sasotine pipe frequently gets 
clogged up between 
‘the main tank and the 
‘vacuum tank or, if there 
is no vacuum tank on the 
car, between the main 
tank and the carburetor. 
When this happens, it 
sometimes is difficult to 
clear out. the obstruction 
without taking the whole 
pipe out of the ear and 
attaching it to the aire 
pressure line. 
eran ree lie 
to fit a peteoc! 
in the pipe line between 
‘the main tank and the 
vacuum tank, as shown 
in Fig. 2. ‘Thon, when the pipe gets 
clogged, the compressed-air connection 
ean be ‘made to the petcock. With the 
pipe disconneeted at firt one end and 
‘then the other, the obstruction quickly 
is blown out. 


ERTAIN types of visible gasoline 

pumps are not provided with a relief 
valve at the upper end of the discharge 
hose. ‘This greatly delays the emptying 
of the hose after the gusoline has flowed 
out of the measuring compartment. 

‘A cure for this trouble is a vent pipe 
arranged as shown in Fig. 3, Tt consists 
‘of a length of one-eighth-inch pipe con- 
nected with the supply pipe at the point 
‘where it leaves the measuring compart- 
ment. ‘The open end of the pipe is 
carried up above the top level of the 
gasoline in the measuring compartment 
0 that there will be no chance for 
‘fasoline to come out at this point. 

When the measuring tank is empty, 
‘air rushes into the vent pipe and causes 
‘the gasoline in the supply pipe to run 
quickly into the motor’s tank. 


POOR connections at the storage 
battery terminals often are respon- 
ible for trouble in the operation of the 


Occasionally the trouble is caused by 
wear. If your terminals are of the plug 
type, a good way to tighten them when 
they’ are worn so loose that the nut fails 
to draw them up tightly, is to fit a lead 
sleeve over the plug, as illustrated in 


Fig. 4. Clamp terminals can be 
tightened by slotting the post on the 
battery with a hacksaw and screw- 
ing a brass screw into the slot after 
the terminal has been belted into 
place. 


BADEY sited bearings cause al- 
‘most as much motor trouble as 
oil or seanty lubrication. 
One point in the automobile motor 
that deserves careful attention is 
the wristpin bearing. Owners who 
overhaul their own cars frequently 
make a serious mistake in attempting 
to ream out the new bushings they 
have fitted to the pistons. They run. 
the reamer through from each side, 
and the result is often as pictured in 

the upper illustration of 
Fig. 5. 

‘A bushing fitted in this 
way will bind badly for a 
while and then will be- 
come so loose that a ter- 
rifle noise results when 
the motor is started. 
‘The correct way to ream 
wristpin bushings is to 
replace one bushing and 
then run the reamer 
through the new bushing 
by way of the old one on 


in the lower illustration. 
‘Then the latter is replaced 
and the proceas is repeated 
in the other direction, Theoretically, a 
reamer should follow the hole. but good 
results only can be obtained if the reamer 
is guided properly. ‘Too stiff steering 
often in due to crooked reaming. 


MOTORISTS frequently 20 miscaleu- 
late the clearance in driving into 
the garage that the rear fender or hub 
cap always scrapes against the door, A 
simple remedy is to take some pieces 
of heavy pipe, and after flattening and 
bending the ends, fasten them at_ the 
door corners as shown in Fig. 6. ‘They 
should be set at about a 45-degree angle. 
‘Then when you drive too close, the tire 
rides up on the pipe and slides the car 
away from the door so that the fender 
does not touch. 


WHEN a vertical tube, fin type radi- 
ator becomes frozen ‘or is damaged 
through collision or fan bracket breakage, 
leaks develop in a number of tubes. The 
best way to repair such an outfit is to 
eliminate the damaged tubes. 

As shown in Fig. 7, the fins are pushed 
up and down until you can get at the 
burst tubes. These are cut off at each 
side of the break with a saw made out 
‘of a short piece of hacksaw blade fitted 
to a wooden handle. Then the ends of 
the tubes are squeezed flat with a pair 
‘of pliers and tightly closed by soldering. 
After that the fins can be pulled back 
into place. 

If the job is carefully done, the 
damaged area will not be noticeable, 
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DEKESNADYNE 


TRECEL, MOHAWK 


1 


TPANSTIENL nN 


CREE ADR IAALLE LLLAILIALES 


Standard on the finest 


NEUTROWOUND 


THERMIODYNE 


‘MERCURY 3 HUNTINGTON 


'RADIODYNE 


WRIGHT DE COSTER 


es: 8) 


"HARTMAN 


MOWAND 


ECHOPHONE 


‘VALLEY-TONE ihe, MARSHALL — ““TORODYNE OzARKA 


© This seat om « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare 6 
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EVEREADY « 
No. 779 
A large vertical22%-volt 
““B”’ Battery 


THe famous Eveready “B” Bat- 
tery No. 766, horizontal, now has 
a vertical brother, No. 779, 22% 
volts, This has the same large cells 
as the No. 766, and will last as 
long in equal service. Being ver- 
tical, it fits perfectly the battery 
compartments of many popular 
receivers, Also valuable for use 


where the table or shelf space is 
limited 


Inc. 
San Francisco 


° Dallas 
Pitsburgh 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


when the writer and his compatriots 
were barefooted boys, perhaps none 
of us was rich enough to own a chest of 
tools; at any rate, none of us did 
‘The writer can well remember when his 
older brother gave him a gouge or half- 
round chisel. ‘That gouge he used for 
everything except for pulling tacks. With 
it he made model sailboats of blocks of 
wood; with it he engraved his name upon 
all the beech trees within the circuit of 
eight or 10 miles from his home. He can- 
not now remember all the uses to which 
that gouge was put; but it was the only 
real carpenter's tool he possessed and he 
used it upon almost every occasion, as 
half-moon sear still testifies. 
What he most desired, however, was 
a drawknife. Alas! he never owned one; 
wo he wrapped a rag around the pointed 
end of a butcher knife that 


r ‘THE beautiful land of yesterday, 


The 
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Home Workshop 


Arthur Wakeling, Editor 


a 


By Daniel C. Beard 


National Scout Commissioner, 
Boy Scouts of America 


‘OU sill not hesitate 10 undertake 
‘any jobin your home workshop after 
reading this article by Dom Beard. 
jou ever dohaveamement of doubt ol 
Jiu will need to do isto lok at your kit 
tools "your hammers, sate, planes, 
els pliers files, and all the other 
iplended owe 
trtand ash yourself: 
fia things couldn't « Dan Board do 
teith these tools” Take 


ieorkshop sill become w place af tral 


ption with Tools 


its edge on the nail close up to the head 
and hammering the head of the hatchet 
with stone until the bladesevered the head 
from the nail, In this way they made an 
awl, and when it was fitted into a wooden 
handle, it was an excellent tool. We used 
the awi for a leather punch and for various 
other purposes, as the occasion suggested, 

‘ould borrow a saw with 
rds, or make a saw of a 
by’ nicking it along ite 


big kitehen knil 
edge. 

‘When we could not secure a saw, we ew 
the boards off with the axe or hatehet witl 
which all woodsheds were furnished, We 
first drew a line acroas them from side to 
sside, then placed the edge of the axe or 
hatchet on the line and hammered them 
with some heavy implement, By this 
means we gradually made a deep groove 
all the way across the board. ‘Turning 

the board over we made 


he might grasp it with no 
danger of wounding his 
hand. Then, using the 
real handle for his other 
hand, he found that it was 
not a bad substitute for a 
drawknife, With this erude 
tool he fashioned some very 
shapely and effective shinny 
sticks and bows, With bite 
‘of broken window-pane 
lass or fragments of flint he 
‘smoothed the surface of his 
hows and arrows, 


HEN the boys of yes- 
terday needed an awl, 
they did not go to the hard 
ware store for it, beeause in 
those days boys were not 
supplied with a surplus of 
money; but they made 
their awls of turkey bone, 
hardening the bone by holds 
ing {t over the hot co 
uuntil all the grease melt 
out, after which it) was 
sharpened like an av. 
they’ took an ordinary 
"there being 

in those da; 
rubbed it on the stone front 
steps until its edges were 
rounded off, and then gave 
ita sharp point. 

Next, the head of the nail 
was removed, ' either by 
slowly and painfully grind- 
ing it on a stone until it 


another similar groove upon 
the opposite side, corre- 
sponding exactly in loeation 
with the first one. By 
carefully deepening these 
grooves we at lust got the 
Board so thin at that point 
that we could break it off 
with no danger of splitting; 
then we would take th 

edge of the sharp axe or 
hatchet and with it shave 
board 


the rough edge of tl 
until it was smooth. 


[X.MY log house at Pike 
County, Pa., now used as 
the executive office of my 
School of the Outdoors, T 
have a substantial table, 
which we made entirely 
with no implement but an 
axe, The boards that serve 
for the top were cut the 
proper length as just de- 
scribed. I xometimes think 
‘that our multiplication of 
tools of today and our easy 
access to them make work 
so simple for us that it tends 
to dull our inventive power 
and in a measure atrophies 
our resourcefulness. 

‘The old woodsman could 
build a good house and fur- 
nish it without a nail or 
spike or any hardware what 
‘soever and with no tools but 
his axe. Give such a man 


was worn off, or by using 
an old hatchet and resting 


an axe, a big two-hand 


How We 


down a 1000-foot slope of frozen 

now and ice may not appeal to 
some as a pastime, but the palling 
monotony of life in « Colorado mining 
camp, up on the Continental Divide, 
where the snow is 50 fect deep and the 
mereury is below zero for months, makes 
life seem very drab. Anything with a 
Kick in it is weleome—anything. 

‘Two of us, Harley ‘Tryon and myself, 
wore the charter and sole members of the 
Suicide Club, builders and operators of 
the only amusement device of its kind 
‘ever recorded, the toboggoplane. 

‘Tobogxuning is not a slow sport in 
itself, but like other speed sports, each 
descent must be a little faster, yo a little 
farther than the preceding, or it loses its 
thrill, 

‘A toboggan on a hard frozen crust will 
develop a speed greater than free fall in a 
tciven vertical distance, for much the 
same reason that an ice boat can go much 
faster than the wind that drives it. It 
takes longer for the given vertical dis- 
tance to be covered, but at the end, the 
actual speed down the slope is greater. 
The “why of” this is out of place here, 
but it’s true. 

So, when I say that we hit the bottom 
of the hill going more than 200 miles 
fan hour, I know the speed is under- 
estimated, But even this palled after a 
time. Keeping a toboggan upright is, 
‘much like riding a bicycle, or balancing 
4 canoe, for at high speeds a very small 
irregularity on the surface can have 
disastrous effects. Our instruction from 
Old Man Experience on this point eame 
{in sudden and enormous doses. But in a 
‘short time there wasn’t a hi 
camp that could offer a 
could ride them all to a standstill. 


ONE, night, after 2 somewhat dull 
toboggan party, the idea was sug- 
gested to build a set of wings on the 
Maybe it would fly! 

and Tryon said, “If 
ride the thing. 


Pies and racing with death 
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Made a Winged Toboggan 


ROM the extraordinarily 
graphic pen of a New York 
mining er comes this ac 
tual record of winged toboggan- 
ingat the Sunnyside Mine, near 
Silverton, Colo. The altitude 
ig te ‘mining camp is 12,500 
above sea level, and the 
‘winters there are from Septem- 
ber first to July first. Snow usu- 
ally falls “even in July and 
Auignist. Theauthor isthe chief 
ineer nt 
Suokepe'ab tae eine 


* By Paul H. Keating, E.M. 


From the carpenter shop next after- 
noon I obtained some strips of pine, 
‘some muslin (used for wrapping ventilat- 
ing aloe), and some plane wire. The 

joggan itself was of standard design, 
18 in. wide, 9 ft. long, with a curl in 
front 9 in. high. 

‘The wings of the Dragonfly, as we 
later christened the toboggan, were made 
of a framework of knot-tree pine strips, 
covered with muslin, which was painted 
with hot paraffin to make the fabric 
airtight. 

‘Two strips 1 by 235 in. and 11 ft. long 
were fastened together by four cross- 
pieces 1 by 214 in. by 4ft. 3 in. Notches 
‘or mortises were cut in the longer strips 
to take the shorter ones, as illustrated, 
and a single sixpenny nail was driven into 
‘each joint from the outside. 

‘The frame was laid on a floor and 
trued up with a steel square. Piano 
wire, about No. 22 gage, was then strung 
as indicated and drawn very tightly 


around each crosspiece and diagonally 


wg [cnoss-wine 7 sinoine ware 
‘ADJUSTING TO REINFORCE 
Device FRAME. 


GUY WiRE FROM TIP TO TIP 


across each section of the wing, Shingle 
nails driven into the strips served to 
anchor the wires. 

Bach cross length was drawn until all 
gave approximately the same hum when 
picked, ‘The diagonal wires also were 
adjusted to the same pitch by putting « 
lock washer around the intersection and 
drawing it by a wire toward the buck of 
the frame until the tone of the wires wus 
about even, 


QEDINARY unbleached muslin was 
stretched over the entire frame, fast- 
ened every 2 in, with carpet tacks," The 
center or “cockpit” then was cut out and 
the loose edges tacked down, After 
prying the frame from the floor, to which 
it had been lightly nailed during the 
truing-up process, the muslin was painted 
with very hot paraffin, 

‘Two holes were drilled in the top of the 
ccurl of the toboggan 1 ft. apart, and three 
turns of ordinary baling wire held the 
‘wings in place along the leading edge. 

‘The rear edge was fastened similarly 

to the iron eyebolts along the side of 

the toboggan. A continuous guy of pi- 

ano wire was strung from the front tip 

‘of one wing through eyebolts in the 

floor of the sled to the other wing tip, 
and dawn tight. 

‘The next thing was to try it. With 

‘the cushions in 

place, it looked 

every bit a dragon- 

fly, but as a pas- 

senger earryingde- 

vviee, we concluded 

linn: 03 
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What Will You be Earning 
One Year from Today? 


A practical plan that is doubling men’s salaries 


Xow have said god bye to Yesterday 
with "its failures, and disappointments, 
Rew Tomorrow lies abead ‘of you. W 

re you going to de with it? 

‘To the man who gives Ii 


thonght to 


hin bu iness progress; one day is much like 
Another-lied with rctine work-rewarded 
routine pay.” He hae we right to expect 
feat things of the future. 

But—how different the outlook of the 


man who is training for promotion, and 
what a difference a. mere 


tucky man, w! 
the co 
¥ 


poration 
fe n Uni- 


ie 2 short tne ago," 
writes Willams, “but my 
Freatenauinlction ‘cones 
rom knowing. that. the 
fi ess I have 


ie" is constantly preparing 

for it. 

Increases Salary 150% 
Again, consider the ex- 
perlence of Arthur W, 


Webs 
retary of the O 


ks in the state 
ead as follows: 
Since I have been training, my salary 
has been increased 150 per cent. This ine 
erease is an annual return of 1,107 per 
ent upon ‘my fnvestment. Not’ 30. bad 
‘when you consider that most conservative 
invertinents net only 6.or 8 per cent. Inei- 
dentally, LaSalle uxining has aided me In 
Jumping from the job of timekeeper in an 
Automobile factory to my present po 

nt auditor ofthe largest an 
Poledo in less than eighteen months. 
“There is one outstanding point about 


LaSalle Extension University —it is not 
Pour excellent text-books of your wel 
uilt organization, but your willingness 
helpand encourage the student to succeed. 
Ithas been my experience that an enroll 
ment with you is not a cold-blooded busi 

on, but areal, cheerful, sym- 
\ghess to help the student. 


More recently he writes as follows: 
“Monthly dividends are being paid me 
on my investment in LaSalle training in 


the form of increased salary af ¢ rete te 
fexceat of 128 per cent per mosthe”™ 
You Have the Same 
Good Opportunity 
Skeptics may suggest that the records 


of Mr. Williazns and Mr. Weber are ex: 
ceptional 


And—if these men had won 
theiradvancement without the aid of hom 
study training, we should be bound to 
agree with the skeptics. For men are rarel 
promoted t0 positions they are not qoall- 
fied to fll, “When men have fitted them- 
selves for advancement, however, such 
Promotions are not exceptional at all. 
‘That their experience could be paralieled 


many, many times is evidenced by the fact 
that during only six months’ time as many 

Salle members reported definite 
y asa result of training 
tunder the LaSalle Problem Method, totale 
ig $1,399,507, The average increase per 


ager; salary doubled,” 
“From $1,400 to $5,000 


"PassesC, P.A,ex: 
ow partner in $20,000 


tion 
ae Mt book will 
‘A. copy of thie book wi 
be sent you for the asking. 
And-it’s well worth send 
ing fort 

Send for Salary. 
Doubling Plan—Free 
Yesterday is past. Let's 
not be hampered byt 
make the most of it! 
Below 
‘coupon just such & coupon 
nd. Weber once signed, 
and Nundreds of thousands of others who 
thru home-study, ing, have added 
freatly to thelr camming power. 
a kee, 420m your ambions, ‘They wi 
jecide for you the taining” you “abou 
undertake, e 

‘You do wet know your capabilites. But— 
they will unfold for you more wonderfully 
ian You could dare. to hope, ance you 
begin with seriousness to ftyourself or 
Digger things, 

Start today toward that better place, that 
bigger salary, by checking, signing. and 
mailing the coupon NOW. 


as Williams 


LASALLE EXTENSION UNIVERSITY _ 


‘The World’s Largest Business Trai 


ing Institution 


LASALLE EXTENSION UNIVERSITY 
Tea dhs ‘Dasneas Beld't have Checked Blows Al's c 


yess eee tne 


= CLIP AND Matt 
Dept. 183-R. 


= 


fetter Eereecrce 


together with compicte information regarding the opps! 
mF Of “A Geoeraphy of Succes,” si without obi 


ton anne ou ch eo [Jel retinas [Jeet 
Sea See Conlaenitendl 
omm 


‘ecto rorsen oa Cease trang fa 
Pat ta seicier creates CI rete igi it Beitgene ch 


zs eeu ans se 


=a anes 


bie netstat, Cont en Osserseitees tate Gree palates dss Seno 
ote: aan soo. esiceatars eee Cpe te oe rah 
Gerken Cision is | Seen Sher Bore OR eS 
Coes santa ana i ee 
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Replacing a Window-Pane 


How to Remove a Sash from Its Frame, Take out 
the Broken Glass, and Putty a New Light in Place 


By F. E. Tustison, Director of Science and Home Mechanics, The Stout Institute, Menomonie, Wis. 


1 Unless the wine 

dow is easily 
accessible fromthe 
outside, the sash 
‘must be removed. 
First take off one 
‘ofthe inside stops 


Q, (Center) Raise 
lower” sash 
slightly, pull it 
toward you, and 
Femove sash cord, 
‘Tie a loop in the 
cord so that it 
will not slip into 
the weight pocket 


down, pry out the 
‘middle stop at the 
top with a chisel 
‘and remove stop 
bby pulling out and 


specialist in 
household’ me- 
chanics 


4 Remove the putty with an old 

chisel, which should, however, be 
reasonably sharp. Do tlot expose the 
bare wood or repainting will be 
necessary before the putty will sticle 


5 Either use the best i 

putty you can buy or mix 
oil and dry whiting together and add 
ltbout one-tenth ax much powdered 
White lead, to give extra hardness 


pane of glass, as shown 
Inthe central sithouette 


7 (Atright) Press the 
pane firmly into the 
backe putty and drive 
in few. glarier’s 
points with your chisel 


—— - 
To make a, really 

6 food job, “back ; 

putty” the rabbet be- y 

Tore inserting the new 


8 (At left) There are 
two ways of placiny 


teur mechanic is to roll 
a thin string of putty 
and lay it bodily into 
the 


continuous strokes 


from comer to corner 


(At right) The ex- 
perienced glazier 
does the job with al 


‘most incredible swift- 
ness. by feeding the 


putty under the knife 
‘Ashe draws it along the 
rabbet. This takes 
considerable practice 

jess one happens to 
fall into the trick 
naturally. ‘Try it the 
next time you have to 
repair a broken light 


10 Hf the sash is dare 

‘green, dark brown, 
or any other very dark 
color, the work of 
repainting the sash can 
be avoided (provided 
the original paint is in 
‘good condition) simply 
by blackening — the 
putty as soon as it is 
applied with a little 
powdered lampblacl 


TURN TO PAGE 78 FOR THE CONTI 


UATION OF THE HOME WORKSHOP DEPARTMENT 
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Imagine a Radio Set 
stripped of these parts 


What a useless collection of 
wood, wire and metal it would 
be. Realizing that the parts 
and accessories shown here are 
wholly or partly of Bakelite, 
gives you a vivid picture of its 
importance to Radio. 


Today Bakelite is used in a 
greater variety of radio parts 
than ever before—and the num- 
ber grows constantly. This 
dominance of Bakelite in radio 


reflects the experience and the 
opinions of radio manufacturers, 
great and small. 


Radio set and parts manufac- 
turers have every facility for 
testing all insulation materials 
and over 95% have standard- 
ized on Bakelite. This indi- 
cates how really important it 
is for you to make sure that the 
set or parts that you buy are 
Bakelite insulated. 


Write for Booklet 25 


BAKELITE CORPORATION 
247 Park Avenue, New York, N. ¥. 
Chicago Office: 636 West 22nd Street 


AKELITE 


S. 


5 


THE MATERIAL OF A THOUSAND USES 
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Better Shop Methods 4g 


How Expert Mechanics Save Time and Labor 


January, 1925 
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Old Bill Threads a Bent Pipe 


he stopped his flivver in the yard cf 
the Robinson Mill, Old Bill thought 

hhe must have been summoned to attend a 
convention of all the mechanical men in 
town, He was a bit peeved, too, as there 
‘was much work to be done at the shop. 

He followed a devious way through the 
mill to the superintendent's office, but 
high pitched voices coming from the 
‘engine room made him change his course. 
He came upon a group looking at the 
‘engine and studying some drawings 

“There is no use talking, Joe," the reill 
was saying to one of his 
don't care whose 
fault it is; what we must di 
now is to correct the trouble,’ 

“L don't believe there is any~ 
thing you can get done here 
that will help you,” Jack Wat- 
on, Old Bill's chief competi- 
tor, said. “Nobody in town 
ean cut a thread on a 12-inch 
pipe bent like that.” 


Jiiee by the cars he recognised, as 


LD BILL joined the group, 
and after the usual ex 

change of greotings the job 
‘explained to him. ‘The mill 
put in new boilers and pipir 
system, and everything was 
coupled together all right except 
one pipe, the lust one. It was 
12-in, pipe with flanges serewed 
on, and this particular piece had 
abend with abouta 10-ft. radius 
that went from the steam 
header to the throttle valve. 
It was too long, or the 
should go in was ti 
‘The consulting engineer who 
had laid out the plant and the 
men who had put it in were 
arguing that point. 
t looks to me as if the thing 
to do is to cut-off a piece of the pipe,"* Old 
Bill remarked. 
he rest of us decided that a long time 
‘ago,""O1d Bill'scompetitorrejoinedshortly. 

"The consulting engineer stopped his dis- 
pute long enough to say,""We do not think 
‘a weld should be permitted in this pipe.”” 

“Can you do it?” was all the mill super- 
intendent wanted to know. 

“Yes,” Old Bill said. "Get it down to 
the shop as soon as you ean.” 

‘A wave of surprise seemed to pass 


ie grou 
Old Bill's competitor asked. 
‘ome down and I'll show you,” 
the answer, and, knowing Old Bill, every 
‘one laughed. 

Old Bill realized that he had bitten off 


By James Ellis 
Machine-Shop Superintendent 


‘8 mouthful, 80 as soon as he was back in 
the shop he set about to prepare for the 
pipe. He told Bob Laten what the job 
was, and gave him a drawing showing the 
dimensions that the pipe must be. 

“But, boss,” Laten protested, “we can’t 
swing this in a lathe, and the pipe ma- 
chine will not take it 

“That's all. right 
fe have a 36-inch 
job. Here is what we will do. 
‘show you how I think we can handle it.” 


Old Bill replied. 


td Bilt checked 
the aetting ims 


Fortunately, the big lathe had room 
around it, and there was a small hoist 
overhead.” Laten got a long straightedge, 
and, holding it on the faceplate of the 
lathe, be used a plumb bob to locate 
several points on the floor in line with the 
faceplate. Then he measured straight 
‘out from each of the lathe’s centers and 
made other marks on the floor. 

He had men bring in all the wood block- 
ing they could find. ‘Then he got a good 
sized angle-plate and bolted it on the 
faceplate. To this he bolted a full swing 
rest from a smaller lathe. 

By this time the big pipe was being 
dragged into the shop. Laten had it raised 
and set on the lathe carriage. ‘The other 
‘end he supported with some of the blocks. 


It took a lot of straining to get the 
flange off the end that was to be threaded, 
but finally it was done. ‘Then Laten 
blocked up that end so that it was about 
‘on a line with the lathe centers, He had 
his helper make some clamps to bolt the 
pipe to the lathe carriage, while he rigged 
up a roller support for the free end. 

Truing up the pipe was rather tedious, 
but finally the work was located so that it 
‘was true and would roll on the blocks 
supporting the outer end for about 6 in, 

A regular turning tool held in the 
toolpost attached to the faceplate was 
used for turning the pipe down to the 

correct size und taper for 
threading, 

Old Billcame out andchecked 
up the setting himself once more 
to be sure that nothing had 
slipped. “I think I will eull up 
Jack Watson and get him to 
come over here and see how a 

eal machine shop can do 
things!" he remarked good 
naturedly. 


‘OR cutting the thread the 

lathe was run backward 
rather slowly so that the tor 
could be fed in a little by hand 
at each revolution to get the 
proper taper. The tool wax 
started cutting on the large 
diameter of the pipe and ran off 
the end while the lead screw fed 
the pipe away from the fuce- 
plate. 

Old Bill figured out that 
the thread should decrease in 
size eight-thousandths with 
each thread, so he had Laten 
use the micrometer dial on the 
full swing rest to advance 
the tool this amount each 
time the faceplate made one 
revolution, For the final cuts a man 
‘was stationed on each side of the lathe, 
and the tool was fed in four-thousandths 
at each half revolution, so that a practi> 
cally perfect thread was produced by 
this method. 

When the flange had been tried on for 
the last time and had been found to fit 
perfectly, trifle 
sadly, and said: ‘some- 
thing’ that I know can’t be done, I think 
I will slip out of the way before you come 
around and do it! 


MESSY ting ssring shop, ideas are 
contained in the continuation of 
the Better Shop Methods Department, 
‘which you will find on pages 112 to 119. 
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Start the New Year Right! 


Get the 
new supplement to 
the Starrett catalog 


You're going to need new tools this 
coming year. NOW is the time to start 
planning. 


Send for this Supplement to the Starrett 
Catalog. You will find it invaluable in 
making your selection of the tools best 
suited for your individual requirements. 


Many fine, new Precision Tools are described in 
this Supplement to the regular Starrett Catalog. 
Mlustrations—uses completely described—prices— 
the newest additions to the Starrett Line—it 
tells the whole story. 


Write for it TODAY. Mailed promptly at our 
expense. Ask for Catalog No. 23 “W" and 
‘Supplement. 


THE L. S. STARRETT CO. 
Vorld’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
‘Steel Tapes Standard for Accuracy 


Showing how the Sup- 
plement to the Starrett 
Catalog describes tools 
and their uses. This free 
‘book has the information 
you want. Send for it. 


© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. / 
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Me WOme Workanop | 
How ¢@o File 4 Handsaw 


By Emanuel E. Ericson, Noted Manual-Training Authority 


1 (At eft) First true up the edge 

with a saw jointer ora flat fle 
held ona block of wood, Take 
smooth, forward strokes. ‘The edge | 
should be a trifle convex or crowned | 


siceemiaeeen ies 
| 


One-handed 


you can quickly | 
drive (or draw) 
screws in tight 
places. 

That's where you 
want the “Yankee” 
Quick-Return Spiral 
Ratchet Screw-driver, 

Put the blade in the 
serew slot. The spring 
in the handle holds it 
there. 

You just push on 
handle. frome ‘of ‘every | 


fr two on each side 
with a fine oilstone 


he live spring | tooththat points 
brings handle back for | Out toward you 
the next push. 

‘The long reach pre- 
ventsbarked knuckles. 


“YANKEE” 


Quick-Return 
Spiral Ratchet 
Screw-driver 
No. 130-A 


and left ratch- 
et; and rigid. Three 


(Above at eft) Turn 


x dard size the tow fa the saw vise [es 
4 oraicrn sand fle the remaining teeth. | {NIE 
No.188."" Light patters " ‘ Th tie eee et | 
Without the Quick-Re- oak cints back toward the || 

No. 30-A, No. B's = ndies, "Watch the | 


points and stop fling 
When’ they are sharp 


Hatchet Tap Wrenches 
Vises with ftemovable Base 
“Yankee” on the toot 
you" buy means 1 
utmost quality, dura- 
bility and efficiency. 


Wine a 
Co. Philadelphia, U.S.A 


oi ro s w, hold the file at itening a kink with block 
Shige | Tera re | 
be perpendicular on the front edge. Some it a good plan to leave a few tecth 


January; 126 


“Those extra 
bills wouldn't 
be kia Sec but 
Pere 


intl iance” 
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Does RUPTURE Cut YOUR Pay? 


‘OU CAN'T BE AT YOUR BEST—men- 

tally or physically—under the handicap of 
rupture unless the condition is relieved by the 
gentle, soothing and healing restraint of a 
Brooks Appliance. 

Throw away that old truss; free yourself of 
the irritation and annoyance of having to wear 
a steel and leather harness. Your Brooks Ap- 
pliance weighs only a few ounces; elastic web- 
bing holds a soft rubber air cushion in place, 
exerting an even and constant pressure, just as 
it were the palm of your hand. That gives 
Nature a chance to repair the damage and 
eventually to effect a cure, 

PROOF that the Brooks Appliance does heal 
rupture is found in the unsolicited testimony of 
hundreds of thousands of people in all walks 
of life whose letters, coming to us during the 
past thirty-five years, form our most cherished 
possession. 

Send in the coupon today and you will receive 
valuable information on the treatment and heal- 
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ing of rupture in men, women and children, 
together with the names of many people who 
were cured after vainly trying other methods. 


Sent on Trial to Prove It 


Remember we send our Appliance on trial 
to prove what we say is true, You are to be 
sole judge. Now fill out and mail coupon—for 
yourself, a relative or a friend. 


FREE INFORMATION COUPON 


Alesse 230-€ State St., arshatly Mich. 
Please mail in plain sealed envelope your 


itlusteated book snd fell information abost your appliance 
for rapture. 


many men who work 
with tools feel like 
that about the Cheney 
Hammer. 


Some prefer it for its| 
“Never Slip” handle, 
others like it for the! 
Nail Holder in the 
head, others for the 
famous ‘’Cheney 
Wedge” that kee 
the head always tigh 
The curve of the 
claws, the swell of the 
face and the “ha 
of the hammer—these 
things have built the 
Cheney reputation, 


And behind every- 
thing stands almost 
90 years of experi- 
ence in hammer mak- 
ing and an absolutely 
unlimited guarantee 
that if it ever proves! 
defective it will be 
replaced without 
charge. 
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[Ee iiome Workan 


loe)| 


Operating a Model Railroad 
by Electrical Controls 


| 
| By James A. Baker 


HLILE many men are interested in 
model railways, their particular 
fields of activity are not all along 

exactly the same lines. One man will 
spend most of his time on the production 
of locomotives. Another may be in- 
terested in the rolling stock of his model 
railway and a third, perhaps, may tackle 
the problems connected with control, 
signaling, and operation. 

In the article, "Automatic Control 
for Model Trains,” published last 
month, instructions were given 
for making an electrically operated 
awitch. A model track layout ar- 
ranged ao that all the switches are 
controlled by pushbuttons permits 
remarkably realistic operation of 
the model freight and passenger trains 

Before taking up the ways in which 
lectrically operated switches may be 
tused, there is one detail in the construc- 
tion ‘of the switches themselves that de- 
serves special attention, 

‘Standard track, as manufactured in 
this country, is made with the curved 
sections on a rather sharp radius. This is 
commercially necessary beeause the vast 
majority of sales of track are made in 
connection with small, popular priced, 
complete outfits consisting, usually, of 
locomotive, two or three cars, and a 


layout—too small, in fact, for curves of 


large radius. 
‘Switches, naturally, are made to the 
same radius as the regular curved track. 


eS I OW 
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| 
‘This is all right if you 
stick to commercial freight 
‘and passenger cars, but 
‘when you start building 
scale models, trouble is 
experienced in getting the, 
longer cars through 
the switches 
You will see in 
Fig. 1, the easiest 
‘way to remedy this | 
trouble, Astandard 
switch is shown 
alongside one that has been altered by 
‘cutting away part of the curved section | 
‘0 that the cars go onto the siding, or | 
wherever the switch leads, without #0 | 
much curved track, ‘This arrangement is 
particularly valuable when the curved 
portions of two switches are connected 
as, for instance, in a crons-over. 
found that switches altered in this manner 


Fig. 
sped train operation, snd 


improve the operation of the standard 
rolling stock to a marked extent. 

Now study Fig. 2. You will see that ft 
shows a track layout consisting of two 
‘complete rectangles with a double cross | 
‘over on each side. Such an arrangement | 
calls for eight switches, and if these all | 

(Continued on pace 108) 


A relatively stent witch for high 
fe sandard switch 
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In Radio especially— ° 
“it’s the little things that count” 


Peat ape! std HEN your radio set goes wrong, jut a¢ you 
ers using CH products are comfortably settled before the fireplace ex- 
‘ena Appuata Cu. pecting to spend a great evening, it és annoying. 
ASS. arson And ten to one, it’s only some little wire or part 
Groner Redis Getporation that in itself is insignificant. Really, though, there’s 
Bitarmet frames Ge, ‘NO excuse for such things happening. 

if Bieter d : . 
eer GOOD parts of good material and carefully built 
FicefHeenang Rade Com are insurance against such annoyances. he doy ron, fe 
‘Alen Hams Cutler-Hammer radio parts are GOOD parts. Both Haiesreerteat 
Hvar aC theamateur builderand the set manufacturer can attest 
Bete sets that fact. ‘They are designed by radio control experts, 
Fae i eae a backed by 25 years experience, built of the highest 
Mitetctsagejauseeese” quality material and sold ata price you are glad to pay. 
Poa Whether you buy or build, insist on C-H radio 
Prien MS auc parts, for it’s these good little parts that count and 
elads'Geak Go" assure constant, efficient service from your set. 
Brea lec THE CUTLER-HAMMER MFG. COMPANY 

er Radio Co. Member Radio Section, Associated Manufacturers 
a =f Spe 
‘esis ado Oo MILWAUKEE, WISCONSIN 


CUTLER-HAMMER 
— — Radio Parts for Performance —_ 
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ZHomemwWonksnton! 
Sharpening Your Skates 


Five Ways to Give the 
Runners a Keen Edge 


By Lawrence B. Robbins 


LL the real fun of skating is lost if 
‘your skates are dull Worn run- 
ners mean side slipping, uncertain 

footing, and consequent loss of speed in 

racing or during ice games. It behooves 
the true skating enthusiast, therefore, to 


keep his skates well sharpened. 
‘The sharpening can be done at home 
with the aid of the few ordinary tools 


shown in the accompanying photographs, 
Skates can be filed singly at the bench, 
as demonstrated in Fig. 1, by clamping 
the heel in a vise and drawing a good, 
sharp file at right 
angles down the 
blade. Care must 
be used, to keep 
the file flat on the 
blade. An easier 


“ATKINS” 


The Best Gift 
for Real Men 


Fig. tlsbove)—Sharp- 
teal h skate with © 
Tia ie held at ane 
fines vo the: blade 


(wxtow—A 
is amared 


Fig. 2 (at eA 


Give"him’ ATKINS | 
No. 400 Lifetime Saw 
this Ch 
The 
blue 


istmas, 


box with its b 
treasure it because it MUST 
hold its edge longer and cut 
Remember he 
ATKINS nameon the blade! 
Write for new folder * 

SawintheHome"—sentfree. 


E. C. ATKINS & CO. 


@ Established 1857 


- iy ina hardwood holder 


A device for 
sharpening one | 
skate at a time is 
shown in Fig. @. 
Tt consists of a 


INDIANAPOLIS, U.S. Ac 


method of fling a pair of skates is shown 


in Fig. 2. Two blocks of soft wood, over 
‘which the heel clamps of the skates can be 
fastened, are nailed to the workbench. 
‘They should hold the skate blades parallel 
and as close together as possible. A third 
piece of wood should be placed in front of 
‘these to take the front ends of the skates. 
‘When the skates are clamped securely in 
position, sharpen them with a clean, flat 
file. Draw the file over the two runners at 
slight angle and work from back to front 
of the runners until the edges are keen. 


ATKINS 
sun SAWS 


block of hard wood about 115 in, square 
and 4 in, long. If no block is handy, 


screw two 3(-in. pieces together. Cut an 
oblong hole through the side of the block 
to allow a flat file to be inserted, and 


below it cut a longitudinal slot to fit 
over the skate runner. A serew in the top 
of the block is used to hold the file rigidly 
in position. Draw the skate through the 
slot, against the file, or fasten the skate to 
the bench or in a vie and draw the fle 
over the runner, as shown, 
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This isn’t the ¢ 
National Blend- What is? 


“T'S ripening time down South. On 

gentle hillsides where soil conditions 

and climatic conditions y are in 

proper tune with each other, the 

tobacco—the perfect native cigar 
ette tobacco—is ready for harvesting. 
Under the blazing sun the matured 
plants have been taking on shape and 
tint... The blades have been broadening, 
growing rich with the strength of the 
arth, So. now workers harvest the crop 
from the fields, and bear it to the barns 
for curing. 

Te is cured slowly by a heat that is 
regulated to match the weather. The 
resule is such tobaceo as no other part of 
the world. yields—strong in. perfume, 
gentle in flavor, alluring in color, and in 
texture like taffeta s 


Te's_ thawing. 


1¢ up North. The 
drifes in the valle 


1s of the Green Moun- 


that have been away and the melody 
in his red breast. makes him forget 
the frost-bite in his toes, They have 
tapped the maple trees. ‘The clear sap 


drips into the pails. In the boiling pots 
this, sweet jutce, ‘which is thes very 
essence of the New England groves, is 
being turned into firm, brown cakes. It 
hasn't been dosed with chemicals, nor 
doctored with flavoring matter or color- 
ing matter. Te hasn't been cheapened 
with admixtures of any coarser sweeten- 
ing. It’s the honest maple syrup, un- 
allileerated and perfect, 


‘This year’s maple sugar, with nothing 


“Sweet Caps” 
Toons eco 


By Irvin S. Cobb 


added to it and nothing taken away, is 
brought to where the pick of the tobacco 

cf three “years 
ago or four oF 
five even, has 
all this time 

cen agein, 

naturally. It's 
vintagetobacco 
by now. 

By a, proce 
which has hi 
the endorse- 
ment of  smo- 
vers all over the 
world for forty= 
» seven years the 

prepared leaf 

the pure. sug 
just mellow 


freated ‘delicately. w 
“That practically is al 
harmonious, aromatic, crusty minglit 
of the two F. F. V's—the Finest Flavor o 
Vermont, the’ Finished Fragrance of 
‘Virginia. 

And you have the Sweet Caporal 
Cigarette. If Sweet Caporal isn’t the 
true North-and-South blend, the real Nae 
tional Brand, what is? 


Thank Ss —Sf CP 


I sorte am article le this every once 
Weick for the wext. 1 have declined prop- 
itions te tare eat adeertinoments fr saricas man- 
Gfoccared pradacs becase I feel I merely roculd be a 
Tined hand, explitng thi hat o the ather thing 

tu mach a toord, But L reached fur eis opporcenty. 
‘boewe I conld pat my heart i i¢—exald with aime 
erty ender the artisle J 00s praising, 


P. 
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Furry years ago Dr. Alexander 
Graham Bell was busy upon a 
new invention—the telephone. 
The first sentence had not been 
hheard; the patent had not been 
filed; ‘the demonstration of the 
one at the Centennial Ex. 
position had not been made. All 
these noteworthy events were to 
occur later in the year 1876. But 
guar the ‘pate poses of the 
year, ic princip 
new art had been discovered and 
Bell’s experiments were approach- 
ing a successful issue. 

‘The inventor of the telephone 
lived to see the telephone in daily 
use by millions all over the world 
and to see thousands of develop- 
ments from his original discovery. 


If he had lived to this semi- 
centennial year, he would have 


wire spann 
inent’ and “ringing the, whole 
nation within intimate talking 
distance. He would have seen in 
the Bell System, which bears his 
name, largest indus- 
St ep nose 
with nearly $3,000,000,000 
of public-serving property, owned 
chiefly by an army of customers 
and employees. 

He would have seen developed 
from the product of his bran, a 


for 


American TgLerHone AND TELEGRAPH ComPANY 
anv AssoctaTtep ComPaniEs 


BELL 


SYSTEM 


IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR- 
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 


$100 in Cash Prizes 


See Page 4 in front 
of book for details 


Tie Home Workel 


Ornamental Cutlery Handles 
Made from Odds and Ends 


JS, THE winter, when my farm duties 
give me sufficient leisure, I make orna- 
mental cutlery of the type illustrated 
below. Some are made from cold-rolled 
steel and others from tool stecl, heated, 
hammered out, and dressed with a fine 


From @5 to 100 wathere of cont 
‘ale form ‘the handles of there 


fileand emery powder. ‘The entire length 
‘of the handle end is threaded. 

‘The handles are made from thin pieces 
‘of various woods, brass, copper, alu- 
minum, and celluloid of different. colors 
first piece is metal and fairly heavy. 
is tapped and serewed on. ‘The other 
pieces, except the one at the very end, are 

‘The end piece 
‘serves as a nut to draw the parta together, 
‘The handles then are dreawed 


polished. The number of pieces used 
range from 65 to 100, depending upon the 
thiekness.—Honack A. MARWwooD. 


Washing Photographic Prints 


WITH the addition of the special 
stopper illustrated, the bathroom 
lavatory becomes a satisfactory print- 
washer. The water containing the hypo 
is drawn off from the bottom, 

A wooden plug is made to fit tightly in 
the drainage hole. A siphon, made from 
1 piece of copper or brass tubing 34 in. in 
inside diameter, is 
inserted into the 
plug. This _con- 
nection must be 
watertight. The 
siphon is bent so it 
is not quite the 
height of the over- 
flow outlet, and 
the shorter arm is, 
about 14 in. from 
the bottom of the 
basin. A small hole about 1/16 in, is 
drilled through the siphon at its highest 
point. 

‘When the water is turned on slightly, 
the basin fills to the level of the hole in 
the siphon. At that point the action 
begins. Should the inlet flow exceed the 
outlet ‘ow, the water merely passes out 
through the overflow, but if the water is 
turned off, the action stops. 

A similar but larger device may be 
employed in a stationary laundry tub for 
washing quickly and thoroughly blue 
prints and other large prints. 


‘The special stopper 
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Blueprint Shows 
How to Build 
Salem Chest 


ECORATIVE and beautiful as this 

chest of drawers is, the construction 
" ene 

icult joint—not even a rabbet 

the ease is put together like 

0 that 

In that respect 


4 beginner ean build it, 
it is unique, for in no other piece of 
furniture of equal style and eppecrance, 
so far as it is known, has such an in- 
eniously simple method of joinery been 


used. ‘The details 
Blueprint No. 39, 


‘are contained 
ted below. 


———E——EEEE— 

Complete List of Blueprints 
AN ‘one of the blueprints listed 

‘below. can. be ‘obtained from 
PoruLaR Sctexce Montuty for 26 
cents. The Editor will be glad to 
fnawer any specific questions rela: 
tive to tools, material, or equipment. 
Blueprint Service Dept. 

Popular Science Monthly 

250 ‘Fourth Avenue, New York 
Guntiewen: 

Send me the blueprint, or blue 
prints, I have underlined below, for 
which I inclose, cents: 
Ko Tite Thales 

Sewing Tbe Feo ia 


j 
Ee ie 
teh 


: 
Car, ete. 


™. 


Sire. 


City and state 
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And then 


HIS was the second dance in 

a month, and both times the 
girls seemed to avoid him. And 
as he sat alone, hidden by the 
draperies, he had heard them talk 
about him. He decided right then 
what he would do about it! 


A great many men are inclined to 
have a grimy-looking skin, spor- 
ted with blackheads and dull in 
appearance. Few realize chat this 
hinders their success in life. Pom- 
peian Massage Cream helps you 
overcome this handicap by giving 
you a clean, ruddy complexion. 


Clears the Skin: Pompeian Massage 
Cream thoroughly cleanses the 


YOUR DRUGGIST HAS IT 


There's nothing 
doin the job 
‘Use 
Mass 
Istiy at bome— 
thea you'll get 
the fall beneSe 


he knew! 


pores. Ic helps clear up blackheads 
Ted pismples by sanalstiog hesleby 
circulation, and by keeping the skin 
clean and the pores open, 


Easy to Use: After shaving ot wash- 
ing, rub it in gently. Continue rub- 
bing and ic rolls out, bringing with 
ic all the impurities. Result—a 
clean, healthy skin with clear, glow- 
ing color. 


Special Introductory Offer 
45 of 60e jar for 10¢. 


For 10 we send a special Trial Jar 
containing one-third of regular 60c 
contents. Contains sufficient Pom- 
peian Massage Cream to test thor- 
oughly its wonderful benefits. 


Positively only one jar to a family 
on this exceptional offer. 


‘The Pompeian Co.,Cleveland, ©., Dept.43 
Gentlemen: I enclose «dime (10c) for 4 
of 60c jar of Pompeian Massage Cream. 


Name. 


Address 
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]O hear an Amplion 
in comparison with 
any orall other loud 
speakers is to appre- 
ciate at once why Amplions 
are the largest selling radio re- 
producers throughout the 
world—favorites of music 
overs in all lands, 


‘The actual originators and old- 
est_makers of loud speakers, 
Alfred Graham & Co, Lon- 
don, England, evolved The 


THE AMPLION CORPORATION OF AMERICA © 
secutive Offers: Suite M240 Madinon Ave. New York City 


Sear | 
Fatt 2 Nard Caleutes: 
pe hes re 
er er orncice Sone ee 


he Favorite 


oice of Ra 


in cAll Fongues 


adio 


—s 


Amplion. Its superbly lifelike 
reproduction and supreme 
clarity on all notes give el 

‘quent testimony to Graham's 
more than thirty years’ experi- 
ence in sound reproduction. —_| 


Bring out the full musical | 
quality of your set with an || 
Amplion loud speaker or con- 
sole unit. The prices are $12 
to $42.50. Write for the “Am- 
plion Pedigree” and dealer's 
address, 


Seam 


Earn $1252 Day! 
| That's What Kulp of Ohio Averages 
| ae 


True-Fit Optical Company 
Evans Bidg., Sta. C, Dept. T-147,Chicago, I] 


Could You Whittle a Broom 
with Your Pocket-Knife? 
By Herbert I, Childs 


FOR one who has keen pockot-knife 
and knows how to use it, it is no 
trick at all to whittle a whisk-broom, 
It is a good project for the whittler 
to try occasionally, when he has an odd 
half-hour to spare, as a test of his ability 
to make clean, thin, slicing cuts, and it 
makes a neat’ demonstration by which 
the home worker can display his vir- 
tuosity with a penknife. 

‘There are so many kinds of wood one 
may choose that it is difficult to say 
what kind is best. That used for making 
the broom illustrated was white birch, 

Have the 
stock free of 
knots, about 16 
in. in length 
and perhaps 
14 in. in 
diameter, 
Allow plenty of 
room at oneend 
so that you can 
hold the stock 
firmly. 

Start about 
6 in, from one 
end, cutting 
with the grain, 
Cut a strip 
about & in, in 
Tength, stop 
ping about 2 in. 
from the other 
end. Cut ax many more as you can, going 
completely around ick. ‘These you 
must bend backward and hold against 
tthe bottom end of the stick. ‘Then repeat 
the operation until you have cut enough 
to make a broom of the size you wish, 
‘The slivers then should be bound tightly 
against the 2-in. end of the stick. Cut 
off the handle to suit the fancy and 
trim the brush end evenly, 


‘Two stages in. making 
ooden white brooe 


HIS is the third article by Mr. 

Childs, one of the foremost author- 
ities on whittling. The first appeared 
‘on page 80 of the September, 1925, 
issue and the second on page 82 of 
‘the October, 1925, issue. 


Splicing a Broken Torque Tube 
WHILE working on portable saw. 
rill, the torque tube of my Ford 
truck broke. "As no replacement was to 
be had, I made a temporary job by cutting 
@ piece of 2}4-in. pipe about 10 in. long 
- and placing it in 
BREAKIN TORQUE TUBE the end of the 
broken tube. 
Holes were drilled 
through both tube 
a me 
was placed in 
Bie sod cite the pipe, and pipe 
and tube were riveted together with 
rivets made from large spikes. The 
remaining piece of torque tube was 
forced over the protruding end of the 
pipe and riveted solidly in the same way. 
“Oscar M. ANDERSON. 


spar 
TWBE— pavers 
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Quick Method of 
Making Inlays 


By Roy L. Gerding 


NLAYING homemade furniture gen- 
erally is considered by the amateur 
woodworker to be a tedious and some- 

what difficult job, I have been experi- 
menting with various methods and have 
developed an effective way to make in- 
lays that does not take much time. 

‘You will need four or five chisels of 
special design. ‘These are made from 
‘square and hexagonal socket wrenches of 
different sizes. For }; in, back the lower 
‘edges should be ground or filed 
the thickness of a hacksaw 
‘edges then should be ground like chisels 
and honed as keen as possible on an oil- 
stone, A handle of some sort should be 
made for these hollow chisels, a simple 
type being illustrated. 

‘The inlays are cut from pieces of wood 
planed to } in, or less or from scraps of 
thick veneer, if available, The cutting 
should be done on a heavy block of wood 


Teta 


Hollow chisel made of socket wrench, the 
‘his! handle, and the simplest type of inlay 


sawed squarely and placed end up. A 
punch is needed to knock the inlays out. 

‘The recesses for the inlays are outlined 
with the same chisels and the waste wood 
is removed either with an ordinary chisel, 
a bent woodearver's chisel, or a chisel 
made from a broken hacksaw machine 
blade or an old file. 

‘When the inlays have been fastened in 
place with the best grade of liquid «lue, 
they can be planed and scraped flush with 
the surface or allowed to project a trifle to 
sive a relief effect, as in the overlays that 
fare now #0 popular. 

‘This method of inlaying is adapted 
especially to designs of odd or Oriental 


variety, A surprising number of pat- 
terna may be made by combining the 
pieces cut by different tools. Tt is well to 


draw a few combinations before deciding 
‘on the one to use for oramenting any 
particular piece of furniture. 


enameling the wood jet black and orna- 
menting it with inlays colored pearl gray, 
enlivened in places with touches of blue. 
‘The blocks are painted with artist's oil 
colors, which come in small tubes. ‘The 
painting should he done before the blocks 
are inlaid and the colors later given a 
protective coat of clear varnish. 

‘his method of inlaying can be used to 


chairs, and many similar articles, 


‘An Oriental table may be made by | 


advantage on radio cabinets, footstools, | 


When y-o-u buy 
Tools 


on Utility alone 


you are buying for 
the same reason 


that all 


classes of 


mechanics prefer 
these fine Quality 
tools the world over 
----- because the 
tools profit the user 


Whether toolmaker, 


[Bs 


Brown & Sharpe Mfg. Co. 
Providence, R. I, U.S.A. 


mechanic, machine 
operator or motor 
service man, there 
are tools in the com- 
plete Brown @&® 
Sharpe line for 
every need—tools 
necessary for the 
best work 


If you haven’t a copy of our Small Tool Catalog 


just ask for one at a 
we'll send a copy direct. 
a copy at hand. 


good tool store - - - or 
It will profit you to keep 


L 


“Standard of the 


Mechanical World” 


© This seat 
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Write for This, 
“How to Build 1 
Book 
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Hammarlund 


oberts 


= Se 


Every Part Designed 


rea by a Specialist 
cpaetene ERY that goes to make up. this 


E= : : 
rouen by a specialist 

"The transformers 

were selected by an engineer familiar with every 
Felabie make; the condensers by a man who. had 


iat. made a special study" oft condenser “constructions 
—-- and functions, So it was even with the smallest, 


ttsually neglected units. 
From the work of these engineer-designers,{ backed 
by the endorsements of tea famous radio parts 
manufacturers, comes the Hammarlund-Roberts, a 
receive that i uly the timate "in vee 
bilities. The eqal of a standard. eight 
PA im cectivity and volumes simple in 
‘operation ‘that anyone might construct ft 
Priced amazingly. low, the. Nammarlund:Roberts 
Gffers the greatest Value’ posible in the radio Geld 
today. 


Comptre Prt fe Cabins, 8 
© i 


oberts 


HAMMARLUND-ROBERTS, 112-F Besudway, New Tork Cy 


Te Home Workshop. 


Neat House Number Sign 
Is Visible at Night 


‘OU are groping your way along. a 

dark street, trying, to locate the 
home of a friend who. recently moved. 
You have no idea how the numbers run, 
but suddenly you see a lighted window 
against which appears a neat sign. ‘This 
is'cut out so that the light shines through 
in the form of figuresthe very number 
for which you are lookin 

Seeing the advantage of much a house 
number, you may wish to make one for 
your own home, Packing box lumber 
will do very well. A. good size for the 

in piece ts 3% 


piece of wrapping. 
paper and mark 
around it. Cut 
the paper on the 
ine and fold the 
piece in two, 0 
that you ean’ lay 
‘out an ornament- 
al curve for the 
ends, By cutting 
with the scissors, both ends will be 
aymmetrical. Also lay out the figures on 
the paper, choosing a style that can be 
cut out easily, such as one having the 
circular terminals, which can be\made by 
boring. Cut out the ends and figures 
with a coping oF scroll saw. 

‘A piece 34 by 134 by 24 in, is cut in 
half to form the two supports, ‘These are 
recessed 34 in. deep where the number 
piece crosses them so that the sign can be 
nailed together with the outer aurfaces of 
all parts flush. 

Give the whole a coat of light paint and 
hang by means of screweyes und chain in 
front of a window, side light, or glazed 
front door. Many original and attractive 
variations from the design illustrated are 
possible.—W. W. Ware. ''! 


‘The number sign is 
Thame before » window 


Realistic Toy Fire Truck 
Made from Scraps 


‘— es Bal 
Ampere Carter 
ame 


SEND NO MONEY 
2 Genuine Diamonds 4 | 100 Each 
“Sonat Sore" WwW 


HOPE RUBY ta 
ie, te ack Ore nt 
Spices eee ie nae Tre Mat 
Satter Fee Citthe BF CM HW tr, 


Le Sacer ta 


W EELS trom an old carpet sweeper, 
steering gears from a discarded 
wing machine, and scraps were utilized 
in making the toy fire truck illustrated. 
It is 26 in. long, 8 in. wide, and 8 in. high. 
It weighs 20 ‘Ibs. and will support a 
weight up to 300 Ibs. ‘The metal-working. 
tools used were a post drill, files, and a 
hacksaw.—Wannen D. Panis. 
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Graceful Turned Stand 
for a Jardiniére 
By William J. Edmonds, Jr. 


‘ONTRARY to the first impression 

‘conveyed by the accompanying photo- 
graph, the construction of plant 
nd is not beyond the ability of the 
rage amateur woodworker who has 
eceas to a Inthe, 

‘The column is built up of eight seg- 
| ments, as shown in the drawing. ‘These 
| are made slightly longer than the dimen- 

sions given and are glued up edge to edge 

to form an octagon. After the glue has 
hardened, this column is made circular 


One of the staves. and a 


om shown 
‘Be'ccmntvucton and pele of the pedereal 


in shay 
octagonal plugs are fi 
so that the pedestal 

lathe 
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Hear ALL the Music 
with the Bradley-Amplifier 


IEE delicate variatonsand shadings of 
instrumental music and the exquisite 

strains of the vocalist, are amplified 
with faithfulness and clarity by the Bradley- 


ceiver, eter wil be improved by tng 
the Bradley-Amplifier 
Bradleyunit resistors, that are impervious 


quency transformers 
‘There is no distortion and no loss of low 
‘or high frequencies. All tones are repro- 
duced with equal facility. As a result, the 
ow notes of the piano are greatly improved 
and the high notes are not choked or dis- 
torted into a metallic sound. With a good 
oud speaker, the Amplifier pro- 
duces a marked improvement in tone 


quality. 


Ask your dealer for the Bradley-Amplifier 
today, and substitute it for your present 
audio- transfor: 


fect type of amplifier. You can make your 
‘set perfect with a Bradley-Amplifier. 


Prices: 
In Canada, $21.00 


Retail 
In U.S.A. $15.00 


uae positive tuning 
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CITRALOWLOSS 


ty to turn directly to an 


Speed—abi station, to 
tune-in instantly and get your station without 
interference from broadcasting on similar wave- 
Jengths—is the outstanding feature of the Ultra- 
Lowloss Condenser. 

With one station of known wavelength located on 


the dial, all others can be found instantly. Special 
design of Cutlass stator plates distributes stations 
evenly over the dial—each degree on a 100 degree 
dial represents approximately 334 meters difference 
in wavelength. 


In addition, losses common in other condensers are 
reduced in the Ultra-Lowloss to a minimum by use 
of only one small str lation, by the small 
amount of high n the field 


frame, and by a ‘moun 
fixed and_m . Designed by R. 
Lacault, E of the famous Ultradyne 


receiver and Ultra-Vernier tuning controls. 


At your dealer 
price and you % 


therwise send purchase 


be supplied postpaid. 


CLTRA-LOWLOSS 


CONDENSER 


PHENIX RADIO CORP., 114-A E. 25th Street, NEW YORK 


The 
Boy's 
Hand Hook, 

ity | 
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Kitchen Ceiling Vent Carries 
Off Fumes of Cooking 
A} VENT abovethe gas range for draw- 


the modern home. . An improved ‘smoke 
catcher” for a bungalow or any house 
where the space above the stove corer 
of the kitchen is not otherwise utilized, 
may be constructed as shown below. 
‘The ceiling joists above the kitchen 
chimney flue are cut away to make a 
‘square opening about 4 by 4 ft. ‘The 
loose ends are braced with a header. A. 
vent box 8 by 8 in. is placed 8 in, higher 
than the top of the ceiling joists. Con- 


Diagram showing the arnetal arrangement 
of the caling: Went and mchons ection 


necting braces of “two by fours” are run 
from each corner of the vent box to the 
plate. ‘These support the vent and carry 
the lathing. Additional braces may be 
used if desired. ‘The receased portion 
then is Iathed and plastered or finished 
with wallboard like the ceiling, 

Nail screen wire over the vent box 
from above and connect it, at any desired 
angle, with a galvanized iron roof vent 
by means of another box of rough lumber 
8 by 8 in, 

As the ceiling vent is placed at the 
highest point above the stove, the greasy 
smoke and fumes pass upward through 
the screen and then through the box to 
the roof.— A. May HoLapay. 


Graceful Turned Plant Stand 
(Continued from poue 89) 

Note that there is tenon on each end. 
Instead of turning the column wi 
straight son it hasta sight ewell Sor 
the base to about two-fifths the height, 
where it begins to curve in toward the top. 
‘This gentle curve is to overcome the 
optical illusion of slight concavity that a 

straight-line profile would have. 

‘The remainder of the construction 
requires no explanation, excepting that 
a long 3(-in. bolt or a rod threaded at 
both ends passes through the center of 
the different pieces and when tightened 
keeps all in place. 

‘The pedestal may be finished as the 
taste of the builder dictates, preferably 
with varnish or wax, 
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New Handkerchief Ss A i=] G E N Tt 
Vanishing Trick 


By Kenneth B. Mureay PLANES 


OE.THE many methods for vanishing 
‘a handkerchief, the one pictured 
above ix perhaps the easi 
amatour to master and, 


We taal lS deny Be sure the planes you buy 
bien tee ee une 
eescot, r, mevin,sange oe || COme up to Sargent standards 


magic wand and, as he withdraws the 


‘You may never have to put your 


it the grain or over knott; 
wand, shows that the handkerebiet bas Sino to si tone Saat Minot oars Kijustsrents guickiy 
dlaappeared, a enters. give theirs. Neverthe made, In the S gene 
‘The secret lies in the construction of the less you want your work to have Auto-Set (the lar; lus 


wand, which ix hollow. In the wand iss the finish that only the best of trated) the cutter can be removed, 
reat planes can give. The same quali- sharpened and replaced without 


Hes that make Sargent Planes changing original adjustment. 
the choice of carpenters should Sargent Economy: Sai 
govern your selectior Planes are moderate in cor 
Sargent C provers geal cconoiy by improve 
resisting material ing work and saving time. Sel- 
throughout. Chromium steel is dom if ever do they need repair 
Ssedtfor ihe cutters—an un or replacement. 

usually tough metal that takes a The two Sargent Planes shown 
keen edge and holds it. here should be in every home and 
Sargent Performance: Absolute school workshoy ‘See them at 
rigidity of cutter,evenacrossand your dealer's. Write for booklet. 


SARGENT & COMPANY, Manufacturers 
50 Water Street New Haven, Conn, 


Read the Money Making 
‘Make More Money crix: once 
errasier ieiskegixemened emer DIRECT AT FACTORY PRICES —This $2 Knife $1.18 Postpaid 


‘Coloring the tube with waterproot paint Hand Forged Razor Steel Blades 


2 ar S208 Posi 
Fo USE RAZR! FREE 


“The 
handiest 
tool.on the 


SIMONDS 


HOME AND FARM SAW 
Repairs co be made—odd 
apemnient 
of Spring. So Spring calls for 
‘Simonds Home and Farm Saw 
with teeth that bite their 
smoothly and easily 
the toughest board. In the 
Home and Farm Saw, Simonds 
Is produced « cating rool 
worthy of the name. Confin- 
ing manufactare to one size 
24 inches long—Simonds is 
able to offer the Home and 
Farm Saw at $2.00—a price that 
isactually less than you thought 
Dae libaveto pay foraner- 
saw. Ask your hardware 
dealer about this saw today. 


“The Saw Makers” | Established 1832 
Branch Stores and ServiceShops in Princioal Cities 


SIMONDS 


Peewee 
SAWS FILES KNIVES STEEL 


Sport for Skating Parties 


HEN the ice is thick enough for 

‘skating, you can have a lot of sport 
by equipping a common folding camp 
‘stool with runners to form a skater’s 
chair, ‘The runners, which are strap iron 
‘or even wood, are bolted to the legs of the 
chair. 

‘The occupant of the chair sits with his 
cor her skates directly in front and must 
grip the chair firmly so as to present a 
stiff back to the one who is pushing from 
behind, When not in use on the pond, 
the chair ean be used near the edge by 
those who wish to rest or remove their 
skates. —G. Everett Vax Honx, 


Handkerchief Vanishing Trick 


(Contin from pane 91) 


‘small hook tied to a 3¢in, length of 
pencil. To this hook is fastened a strong 
black silk thread, which runs through 
the wand and is tied to a black button on 
the magician’s vest. 

‘The hook lies near the end of the wand 
that is used to stamp the handkerchief 
in the cone. During the stamping 
process the handkerchief is eaught by the 
hook and then it is drawn into the wand 
by a movement that carries the wand 
away from the body. This movement, 
while appearing perfectly natural to the 
audience, causes the thread to pull the 
hook from one to the other end of the 
wand and draws the handkerchief out of 


sight. ‘The black thread cannot be seen 
‘at a distance by the audience. The 
clothes of the performer, of course, 


should be dark in color. 

‘After the “vanish,” place the wand 
with its contents in the inside coct 
pocket, at the same time attracting the 
attention of the spectators to the paper 
‘cone, which they should be asked to 
examine. If they wish to see the wand, 
hold the handkerchief and hook by the 
thread and draw out the empty wand. 

‘The wand is prepared by rolling a 
sheet of heavy typewriter paper around a 
pencil, gluing the edge, and coloring the 
tips with waterproof black paint. The 
short piece of pencil with the handker- 
chief hook should fit tightly. 
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Get the New 
MATCHED 
AERO COILS 


AERO PRODUCTS, Inc. 


‘17 N, Desplaines Rereet, CHICAGO 


All-Fuel Engine $5 10 H-P. 
‘oe Oueolt Expo, Sold iret From Fastary To You. 
any Termton}eotensine ull Burne Kerosane, 


" 
Dittanie io Ot Sastineor Gan. Changeset 
Sele Estoy with he “amos WiCO Maa 
bela Pecuato go¥ hrety 

ACL SLE 


Bute PTSBORCA, ERS 


Prices—RemarkableReaults 
Deepest Me tice Geeta rrieoe 
ea eas 


WADE BENCH LATHE 


150 "+300 
De igen print 


"35 sus MONEY MAKING SERVI 
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Discarded Cream Separator 
Converted into Forge 


JN, THE junk pile there is often some 
discarded machine that can be con- 
verted into a forge. In this case an old 
eream separator was used. 

A fan was made and mounted in place 
of the bowl, with a bicycle hub for ball 
bearings. ‘The axle was connected with 
the high speed shaft and, as there is a 
friction clutch in the machine, the handle 
can be worked as a lever without turning 
it all the way around. 

On the crank handle 


fr running for 


drum. ‘The rope, which is earried from 
the drum over a sheave mounted high up, 
is tied to a large pail filled with concrete, 
‘The crank can be turned backward to 
wind the weight up and the weight then 
keops the forge running for a time while 
ironwork is being hammered out, 

‘The speed of the fan can be regulated 
by the weight. ‘The upper air intake on 
the fan case helps carry away the smoke. 

‘The tuyere iron for the fire pan is made 
from a 2-in. well pipe driving cap, erown 
side up, with a bolt set in it as a shaking 
handle. Four in. holes were drilled in 
it to admit the 


A. C, BRUNDAGE. 


Canvas-Covered Frames Form 
a Decorative Screen 


FTER re- 
finishing a 
breakfast room 
suite, I hunted 
unsuccessfully 
through the 
stores to find a 
folding screen 
that would har- 
monize with the 
furniture and at 
Jength built a 
sereen- of my 
own design. 
‘The frames ure made of 1 by 2in. 
finished white pine, butt jointed, _ with 
steel angle clips inside each corner. “These 
are covered with light eanvas—muslin 
will do—sewn like a bag on a sewing ma- 
(Contin om pase 9) 


‘The screen in painted 
to match other pieces 


shaft is mounted a rope / EE 
/ | 
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The AMSCO 
ALLOCATING 
CONDENSER. 


IT SAVES SPACE! 


This straight line frequency condenser is a space-saver in the radio 
cabinet. . . It can usually be substituted for the old time conden- 
sers in existing sets . .. Once installed, it revolutionizes your 
ideas about tuning... Those Amsco half-a-heart-shaped 
plates add Kilocycles at the rate of ten to each dial divis- 
ion—giving “a station for every degree”. . . All wave- 
lengths—high or low on the scale—tune in with 
‘equal ease... Amsco allocation of the sta- 
tions is uniform and correct to within a 
fraction of 1% « . « Insist on Amsco 
Allocating Condensers . . . Made 
in six space-saving models, three 
Single and three Siamese, at 
° very reasonable prices. 

Amsco Products, Ine. 
Dept: G 
Pegome de Latayete Ses 
New York, Ne ¥. 


is ial 


OTHER AMSCO PARTS: 

Speer cite 

‘gfiheenaire Amsco ine: Amsco for 
shin 


ADDING MACHINE 
VEST POCKET SIZE 


res ee 
AGENTS jee 
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Pexto Snips 


Famous since 1819 


OU will find it a pleasure 
to work with Pexto Tool 
y are made from highest 
Je materials, parts that r 
¢ strength are drop forged, 
cutting edges are of best tool 
steel properly heat treated, parts 
that are liable to wear are hard- 
ened, in fact, all branches of our 
manufacturing and selection of 
material e carried on scien- 
tifically and each and every tool 
is carefully inspected before be- 
ing packed for shipment, 


The Hine consists of Bit Braces, Auger 


Bits, Squares, Chisels, Hammers, 

Hatchets, Pliers, Monkey and _ Pipe 

Wrenches, Angle Wrenches, Screw 

Drivers, Snips, Compasses, Pruning 

Shears,” Dividers, Calipers, Pincers, 

Soldering “Coppers, and many other 
small tools, 


The Peck, Stow & Wilcox Co. 


Southington, Conn., U. S. A. 


Worth While 
TOOLS 


© This seat 


| Complicated Labyrinth Puzzle 


Can Be Constructed Easily 


[ABYRINTH puzzles exerta_per- 
petual fascination, expecially when 
they depart from the conventional and 
familiar designs. In the puzzle illus- 
trated, a marble is inserted through a hole 
in the celluloid cover and rolled around 
the corridors until it reaches the center, 
‘when it can be removed. The problem is 
apparently an easy one to solve as there 


‘Only ene opening in each division ie 
large enough to allow the marble to pase 


are numerous openings, but the marble 
will pass through only certain ones. 
"The base ¢ 18 by 18 
4 by 36 in, 
to which the cellule le to be fastened’ 
‘The divisions are made of thin metal as 
shown, and are tacked in place. While 
each has four or more openings, only one 
sap is wide enough to allow the marble 
to pass. ‘The others are a trifle too nar- 
row, the difference of a hair's breadth 
being sufficient. It should be so slight 
that it cannot be noticed by the player. 
‘When the openings have been tested, 
the cover is cemented and screwed or 
tacked in place.—Dowaup W. CLARK, 


A Decorative Screen 
(Continned from pase 92) 
chine, Each of the covers must be of a 
size to slip over the frame tightly. ‘The 
‘open end then is lapped under neatly 
and tacked in place. 

‘The canvas is coated with size com- 
posed of 1 1b. of glue and § gts. of water 
‘As many coats are applied as are neces- 
‘sary to pull the fabric taut. 

‘The entire surface of the panels then is, 
given two coats of light gray waterproof 
enamel. The edges are bound with }¢in. 
gimp fastened with upholstery nails. De- 
signsarestenciled on oneside with oil-tube 
colors to match the other furniture, 

‘The panels are fastened together with 
-double-jointed brass screen hinges, which 
‘allow the screen to be folded in either 
direction.—J. F. HARDECKER. 


10 a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 
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BARGAINS 


In Rebuilt 


MOTORS 


NORTHWESTERN ELECTRIC CO. 


410-4208. Hoyne Ave, Dept. 2, Chicago, 


CARTER 
New “Flat” Plug 


eye cristal Carter desien, 
Alot Saalant panels Cond 
own Cord a 

saily attached 


ick tigaeie or 


WANTED 


Men to manufacture 
Metal Toys ‘and Novel: 
tes. Good 


Book blocks. Souvenite, Advertising Specialtien 


Paper Weights etc. We furnish forms with, 
plete outht for speedy production. "Abso- 
‘io experience ef tools ‘ecestary; m0 
al place needed, ‘Small investment puta 
Su on road. to success.” Demand exceeds 
Supls ‘and we atest and co-operate with our 
‘manulacturers in selling their products. We 
ut you in touch with the buyers and assure 
‘outlet for your goods. Strictly a business 
oposition and thorough investigation invited; 
‘Splendid opportunity for an ct 
Profitable business for ambitious me 
thers need appiv. Catalog and information 
mailed om request 


See pare & 
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Gumption with Tools 


Cont 


auger, and a saw, and he could make a 
river raft, a corduroy road, post-and-rail 
fence, a barn, a hen coop, a pig sty, a dog 
house, a church, a fort, or a village, and 
these’ structures would be more sub- 
| stantial than similar structures of today. | 
But, to these three tools the men of | 
yesterday added that great quality that is | 
produced by the frontier and has enabled 
us to bore through mountains, to bridge | 
| 
| 


| over chasms, to yo under and over rivers, 

to build the Panama Canal, to manuf 
ture and operate steam engines, automo- 
biles, flying machines, steam craft, sailing 
craft. Without it every invention of to- 
day and all the tools in the world are so 
much rubbish. That quality, that attei- 
bute of the mind, is GUMPTION 


[7S,gumption that made the Yankee 
notions famous; it's gumption that is 
absolutely necessary for a plainsman, a 
mountain man, a pioneer, a backwoods- 
man. He must possess it or die 
jon that makes 
chump” or a "boob, 
inzard,” a “nod. | 
ollyeoddle,"* | 
according to the part of the country in 
which we live, 
| ‘The Huck Finns, the ‘Tom Sawyers of 
the river bottoms, the street gamins of the | 
city, all have gumption. ‘The old-time | 
workmen possessed 2 phenomenal amount 
of gumption, but it seems to be sadly 
lacking today. 
While sitting around the blazing logs of 
camp fire in the mountains one winter 
it in company with Frederick K. Vree- 
land, electrical and consulting engineer, 
| Col, David Abercrombie, the famous out 
fitter, Edmund Seymour, the banker and 
former ranchman, and other boon com- 
panions, some one noticed a lump, wart, 


Itis the absence of gum; 
what we call a 


or bunion, so to speak, on a white oak 
cordwood ‘stick, which was about to be 
put in the 

known as 


re.’ Such protuberances are 
burls.”” 


HIS burl was removed from the stick 
of wood by means of the camp axe 
After that it was passed from hand to 
| ind and modeled until it took the form 
of a drinking cup, or “noggin.” 

Dry oak wood fa exceedingly hard and 
difficult to ‘cut. ‘These men, therefore, 
toon tired of using their hus : 
ind searched for 
tool with which to dig out the inside of the 
hurl. ‘There wero no tools where we we 
camped, but one of the party found a 
rusty blade of a fle near the site of an old 
barn, ‘The end of the file was thrust into 
the hot coals and kept there until the | 
metal was red hot; it was then ham- | 
‘mered and its end made into the form of | 
tthook. After this it was retempered by 
dipping the hot iron into water; then the 
edges were sharpened on a stone. 

‘With this hand-made tool these wilder- 
ness men gouged out the inside of the burl 
0 neatly that in some places one may’ see 
the light when it is held up to the sin 

(Continet om pase 96 
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The Tungar is 0 OE 


about a nickel. It peps up both “A” and 
“B” batteries and keeps your radio set at it 
full-toned best 


‘Tungar — the original bulb charger —is 
noiseless. It contains no substance which 
could spoil furnishings. Just clip it to your 
set and plug it into the house current, It 
can't blow out Radiotrons if the battery is 
left hooked to the set while charging. 


Use a Tungar—the charger that needs no 
attention. 


[BATTERY CHARGER] 
— 


Tangara regiatered trademarhta found ontd 
Merchandise Division 
General Electric Company, Bridgeport, Conn. 


GENERAL ELECTRI 


‘Built for Service™ 


Ti Pied Lane Cay Sean, Oe 


198 4th Street, 
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Lesueur Center, Minn. 


TRIMO 


Has 4 Points 
Of Superiority 


1, The TRIMO PIPE 
WRENCH has an insert 


ents when years of sere 
Vice wear it out.” Here 

$n economic feacure nat 
ot wrench, 


2. NUT GUARDS on 
the” TRIMO' keep. thie 
itged tool. in pertect 
fdjustment, x great con: 
wrenlence,espectally when 
Working in Close quarters 


3. TRIMO has a Steet 
Frame that WILL’ NOT 


4 

ch makes for 
better alance, better 
ork, longer life. These 


but tangible things 
that you can see with your 


In eight STEEL handle 
sizes from 6 to 48 inches; 
in four WOOD. bandie 


izes 6, 8, 10 and 14 


{nies 


& 


TRIMONT MEG. CO. 


ROXBURY, MASS. 
America's Leading Wrench Makers 
“far'Neariy Ports Years 
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BANKS 


Gumption with Tools 


‘The noggin or drinking cup above de- 
scribed hangs by a thong from my belt on 
all my hunting and fishing excursions. It 
is beautifully polished and it has traveled 
with me from Florida almost to Hudson 
Bay, and from the Atlantic to the 
Pacific, It is the most serviceable and 
convenient personal drinking cup I ever 
possessed and the only tools used in 
making it were an axe, a hunting knife, 
and an old rusty file, but with these tools 
was mixed that wonderful ingredient 
called gumption. 

‘Among the arms hanging on my studio 
wall are two great knives almost as large 
asa machete, which my brother picked up 
on the battle field of Fort Donaldson. 
‘These knives were used by the Con- 
federate soldiers and were homemade 
affairs fashioned from big rasp files. 

For gumption and ingenuity in making 
emergency tools, I believe that displayed 
by Colonel Rose of the Seventy-Seventh 
Pennsylvania Volunteers was the most 
notable, when he planned and conducted 
the 
tunnel during the Civil War. 
were used, but spoons, old table knives, 
and a bit of hoop iron. 


'N FRONT of Vicksburg during its 
siege the U. S. Engineers were ordered 
by Grant to bridge a bayou. ‘They set 
to work in a masterful and scientific 
manner, but— Well, the backwoodsmen 
of the Thirtieth Missouri Volunteers being 
idle, asked permission to try their hands 
at building a bridge. When permission 
was granted, one man swam across the 
sluggish current in the bayou and cut 
down a tree on its banks, at the same 
time another stalwart backwoodsman was 
king the chips fly from a tree at his 
de. 
The two trees fell, their spreading 
branches interlacing in the waters of the 
bayou. Then all the Thirtieth men got 
busy dragging branches and brush with 
which they covered the two trees. On 
top of this they heaped sods and dirt. 
‘The U. S. Engineers ceased work on 
their bridge and gladly helped the 
brawny frontiersmen. In a remarkably 
short time there was a good road across 
the bayou underneath which the water 
slowly flowed through the branches of the 
fallen trees and over which the troops and 
artillery passed in safety and comfort. 


GENERAL Andy Hickenlooper built a 
pontoon bridge across the Tennessee 
River of cotton bales and a few boards 
from the ruins of a cotton gin. 

After taking a course of civil engi- 
neering and surveying at Worrals Acade- 
my in Kentucky, it was my good for 
tune to get a position under General Hick- 
enlooper. While eating lunch at Bold 
Face Creek, in the southwestern division 
of the topographical survey of what after- 
ward became greater Cincinnati, the Gen- 
eral told me about that pontoon bridge. 

General Grant ordered a bridge 
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BRISTLES oR BADGER Hag 


When you select a 
Shaving Brush forits 
‘business end’ it 

will of course bea 
WHITING-ADAMS 


WIITING; ADAMS 
sage inated be 


Eaps has permonerty 
tented in Ber rele 
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Getting Ahead? 


Read the advertisements on Pages 120to 
150 this issue if you want to get ahead! 
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isons Wonks 


Gumption with Tools 


(Continued from paze 96) 
built, General Hickenlooper asked 
for a regiment of soldiers; they were 
given to him. He made a raid upon some 
contraband cotton coneealed in the back 
country, and built a bridge as described, 
‘but he told me that when the artillery 
‘went over that bridge his heart was in his 
mouth, Each cotton bale, as a gun 
carriage struck it, disappeared under 
water and popped ‘up again behind the 
passing caisson, This happened with 
every gun that passed over the bridge. 
Nevertheless, the structure held together 
and the troops and artillery crossed in 
safety, although they did not make a dry 
Passage. 


“THE Daniel Boones of our early history 
frequently lost the lockpins and screws 
that held their flintlocks on their rifles; 
the locks then were bound on with green 
rawhide. When this dried, the parts 
were held together tighter and safer than 
‘any screw or pins could make them; also 
they were repaired easily. I have one 
such rifle now beside me. 

Talso have at hand an air gun made by 
janitor, The barrel in a brass tube from 
some piece of machinery. It is a wonder- 
ful invention. Without reloading, it will 
shoot 50 or 60 times with great force and 
precision. ‘The pump to it is worked so 
easily that a little child can operate the 
gun without undue expenditure of effort. 
Every part of the gun is made of such 
fragments as can be found in a workshop, 
yet itis a better air gun than any I have 

Recently I offered a badge of dis- 
tinction to any of my scouts who 
could go into the woods, make his own 
tools, und with them fashion a praetical 
Indian arrow from the material found in 
the wood. Out of several hundred thou- 
sand scouts, one smashed a flinty stone 
against another stone, used a fragment for 
‘a knife, split and whittled out the arrow 
shaft, and then with the broken handle of 
‘a toothbrush, which he found in the path, 
he chipped a flint arrowhead. With a 
sinew from the body of a small mammal 
hhe had killed, he bound the flint arrow 
head to the'shaft. He feathered the 
shaft with feathers found in the woods 
and glued them on with the gum of trees. 

‘Alongside of this boy, Robinson Crusoe 
was a. veritable tenderfoot, a “Chee- 
chako."” It is this indomitable will and 
ability to make use of the material at 
hand that we are inculeating in the minds 
of the Boy Scouts of today. 


NOW the lesson taught un by these ex- 
‘amples is, that with umption a man 
ean make almost anything, using only 
hand-made tools. It is the primitive, 
forceful quality of human mind backed 
and strengthened by modern education 
that produces our Fords and Edisons. 
‘This quality of mind is one of the most 
valuable assets we Americans possess. It 
‘means success in business, in the profes 
sions, in states: id science, and 
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Save money, time, trouble 


The amount of effort and expense involved in repairs and replace- 
ments around the house — the car—the tadio—often depencs on 
the accuracy of your ts. 

Hairline prion on ote work snug fi forall pars you buy 
—such as gaskets, petcocks, washers, bolts, nuts, screws, keys, and 
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Ee iGmnG Worker 


rubies’—seems this 
smoking tobacco 


Old smokers of Edgeworth delight in. 
their friendly rivalries for length of 
attachment to their favorite brand, and 
for total poundage incinerated in ‘their 
trusty pipes. 

Mr. Dugan inaugurates another sort of 
competition—a sort of Long-Distance- 
Wait Contest. For this loyal Edge- 
worthian orders his favorite tobacco in 
May, and then yoes on forage rations| 
until’ August, rather than twist his to- 
acco taste’ to accommodate native 
varieties, 


Read Mr, Dugan's letter and be thank~ 
ful you're where you are! 


Poitippine Islands 
Larus & Miro. Co,, Richmond, Va 
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an Flug sice. 


‘Until recently T have been, able to 
deer ron a desir neat here, Dat 
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Late send om free 
‘Spl of deer 
i you may et 
Mitte the 
it'you like the 
samples, you'll 
like’ Edgeworth 
wherever and 
whenever you 
buy it, for it 
never changes in 
auality. e 
your name and 
address to Larus 
& Brother Com-| 
pany, 10M South 21st Street, Richmond, Va. 
We'll be grateful for the name and ad- 


decaf our tobacco dealer, to0, if you 
them. 


Edgeworth Plug Sli 
Ready-Rubbed are packed in small, pocket 
size packages, in handsome humidors hold-| 
ing a pound, and also in several handy in- 
between sizes. 


Baw Sr 
pei Pie seat 
Spor papi pee will gladly send 
ae eee 
el eee 
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Spore 


Wallboard and Trim for 
Attic Room 


Finishing an 
By Edwin M. Love 


This is the fifth of a series of articles 
{telling how to convert an unfinished at 
tic into a comfortable room. Whether 
or not you wish to undertake a job of 
this kind, you will find invaluable 
pointers on home woodwork in each of 
the articles. 


ECAUSE of its comparative cheap- 
ness and the ease with which it can 
be applied, wallboard is especially 

adapted for use by the home mechanie in 
lining an attic room. 

‘Much wallboard is applied over frame 
alls just as erected, but to avoid humps 
and hollows in the walls it is advisable 
to test the studs with a straightedge for 
straightness and alinement. Irregulari- 
ties may be planed out or shimmed, 
according to their nature. 

At all angles and corners, blocks must 
be nailed between the rafters, ceiling 
joints, or studing, as may be necessary 
to carry the edges of the wallboard. 
Other backing blocks with their centers 
tat the height of the baseboards, must be 
put in. Behind all light fixtures and out- 
lets backing is required. ‘This construc- 
tion preventa pocket oF sags behind the 

im. 

Wallboards fall into three classes— 
those consisting of a plaster or composi- 
tion core with fiber faces, those built up 
of narrow widths of thin wood and faced 
with fiber, and those built up entirely of 
‘wood of cane fiber suitably com 
and treated to give rigidity with lightness. 

ich has its good points. The plaster 
board is fireproof and little affected by 
moisture, but is brittle and heavy. Fiber 
boards are tough and light, but they may 


Pon=) 


‘sarees TAT GOOD CLEARANCE 
NESDTSANSCE BETWEEN HEAD AND. 


“The wattbourd is applied fest on the ceiling 
ind then te nailed against the wall tude 


buckle from absorption of moisture unless 
both sides are given a cont of paint before 
using, and they are not fireproof, 

Before starting to put on wallboard, 
lay out the walls and ceilings for the 
panels, centering them, if possible, on the 
room oF on spaces between openings, or 

‘ng for a balanced effect. 

‘uneven panel widths, 

itis preferable to put in one or two extra 
studs where necessary. 

Apply the board to the ceiling first, 
propping it up with one or two T-props 
made as detailed, and tacking the edges in 
a few places with flat-head nails. Strike 
white chalk lines to mark the centers of 
intermediate joists, and if the board used 
hhas a plaster center, nail every 3 in. with 
shingle nails. ‘Take care not to leave 
hammer marks. ‘Then nail the edge every 
8 in. If fiber board is used, it is better 
to use patent clinching fasteners, which 
are nailed directly to the intermediate 
joista before the panel is put up. If you 
do use nails, drive 1-in, No. 16 wire brads 
every 8 in. and set below the surface for 


puttying. y 

Apply the board to the walls by tacking 
the upper ends first, nailing the centers 
and then the edges. Leave the edges 
about 3/16 in. apart, unless the cracks are 
to be filled and the room is to be papered. 
In that case brads should be used on the 
‘edges instead of flat-head nails. 

The first work in putting up interior 
trim is to fit the windows into the 
openings, s that the room may be 
closed up and moisture kept out. Cut 
off the projecting ends of the stiles from 
tthe casements and joint down the edges 
enough to allow the sash to be slipped 

(Continued om pane 100) 
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Try this Yardstick 


YOU 


MEASURE ee 
YOUR KNOWLEDGE 
with the 


XERYBODY is talking about the famous «Popular Science 
Questionnaire.” Doctors, Lawyers, Professors, College Grad 
uates and thousands of others have tested themselves with this 
Questionnaire. In the panel is the list of questions of which the 
Questionnaire is composed, How many of them can you answer? 


Like an Old-fashioned 
Excerninact 


May we ask you to make this 
test carefully, reading thequestions 
slowly and giving thought to each 
one? When you cannot answerone 
satisfactorily to yourself, put a zero 
(©) beside it. 

On the other hand, give yourself 
credit of four (4) for each satisfac- 
tory answer. Then when you are 
through, see: how near you have 
come to'making a mark of 100. 

Thisis like an old-fashioned exae 
mination, but you will find it fas- 
eee ‘The questions all have to 
do with the wonders of the world 
we live in, All can be given quick 
and straight forward answers by 
any person of education. 

Alll of the questions in the far 
mous ‘Popular Science Question- 

and many hundreds of 
others, have now been answered, 
for the first time, in one book— 
‘Tue Pocker Guipe To Science. 

All that you probably ever will 
want to know about science is told 
in this one 284-page book that will 
fit in your pocket or gracea library 
table. Curiosity-satisfying facts 
about the world welivein aremade 
instantly available to you in simple 

tion-and-answer form in 

‘ne Pocker Gute To Sctence. 

You are assured of the ac- 
curacy of the answers in Tue 
Pocxer Guwe To Science be- 
cause it has been edited by 


Dr. E. E. Free, who has remarkable 

ius for condensing the known. 
AS) about scientific questions in- 
to easily remembered paragraphs, 


SPECIAL OFFER 


Tue Pocker Guipe To Science is 
not for sale. It is offered to you 
without one penny extra cost with 
a 14 months’ subscription to Por- 
‘uta Science Montuty. 

Porutar Science Montuty “car 
ties on” from where Tue Pocker 
Guwe To Science leaves off, Tur 
Pocxer Guipe gives you ali that 
the scientists have discovered up 
to right now—Porutan Sctenct 
Mowray will give you all the im- 
portant, interesting and new dis- 
coveries of science for the next 14 
months. 

It takes over 300 articles and 
pictures every month to tell the 
readers of PoruLan Sctmnct 
Movray all that has happened in 
the scientific, radio, mechanical 

automotive fields, 


Your Name in Gold 


"ocxer Gute To Scrmnce is bound 

arate maar gent 
stamp your name in 22-carat gold on the 
Se ais rere Sete 
‘cost to you if you use the coupon below 
mma 

‘We extend to you the Special Offer of 
Sah sro 
Sere uth eres 
Em Sr ars ne 
See ere diay che 
See ee 
pot eseh mbt 
this offer. 


SEND NO MONEY 
Send no money, just the cou- 
‘pon. If within 10 daysafeer you 


5 its your oe 
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into the opening against the stops or bind- 
stop. Itis secured for the time being with 
finishing nails tacked into the jambs. 

‘The door frames are built of 1 by 6 in. 
stock jointed straight to the width of the 
studding, plus the thickness of the wall- 
board on each side, plus 1/16 in. for 
irregularities. Bevel the edges back from 
‘the faces slightly to insure a close joint 
between casing and jam. 

‘Since there is little clearance between 
the head jam and head trimmer in the 
entrance to the typical attic room de- 
seribed in this series, the side jambs are 
dadoed into the head rather than the 
head into the sides. For s door 2 ft. 
6 in. by 6 {t. 6 in., make the frame 2 ft. 
6 in. by 6 ft. 614 in., inside. 

To set the frame, block one side 
trimmer plumb and tack up one side of 
the frame to that trimmer, plumbing it 
carefully edgewise with straightedge and 
level. Cut a board to the width of the 
frame and lay it on the floor between the 
bottom ends of the side jambs to keep 
them parallel with each other and the 
right distance apart. With shingle points 
driven behind from both edges, wedge 
‘the other jamb straight and plumb, and 
nail solidly. 


| 

| [DONOT neglect to level the head yamb 
| 1 carefully, cutting off the bottomof the 
Jong side if necessary. Nail up the other 
jamb, test for straightness, and correct 
irregularities with wedges driven from 
both edges. ‘Then tack the stops in pl 

‘The best type of stop for an attic room 
is the 3/8 by 114 in. round-edge door 
stop, as detailed. Some carpenters miter 
the joints between head and side stops, 
and some cope the sides against the head; 
but the best method is a combination of 
the two. Cut the head aquare on both 
‘ends to the exact length, miter the rounded 
edge to the depth of the mold, and split 
‘out the triangle so formed. ‘Miter the 
‘mating end of the side stop and, followin 
the corner of the obtuse angle, cut it 
square off from the back as far as the 
molding, as shown in the detail. Cut 
the stop 1/16 in, long and spring into 
place. ‘The pressure will close the joint. 

jince the thickness of the ordinary in- 
side door is 1 3/8 in., the stops are placed 
from the edge of the jambs, 
owing clearance for paint; but the 
stops should not be nailed tight until 
after the door is hung and the lock fitted. 

Next, cut to rough lengths all the 
finishing trim. Look it over for pitch 
pockets and rough places, and smooth 
up thoroughly. For work that is to 
be painted, small pitch pockets are 
allowable, though these must be cleaned 
out with’ a chisel and patched with = 
splinter of wood or mixture of glue and 
sawdust. 

Tf, in sandpapering, a splinter of wood 
is raised from the face or corner of the 
piece worked upon, lift it carefully, place 
glue under it, and clamp down by means 
‘of a smail block tacked with brads, with a 
piece of paper underneath to prevent 
the glue from sticking it down. 
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“Experiments With 
110-Volt Alternating 
Current” 


HERE ati ber tat vr pac 
working knowledge ofthe alternating current. 

‘The only way to gain a thorough understanding 
of electricity is by direct personal experiment. How 
' practical Lnowledge ofthe alternating current can 
be gained in an interesting and inexpensive way is 
shown. The knowledge that comes from experiment 
if vastly more value than that acquired from the 
performance of the stereotyped series of battery ex- 
Friments nally deere in books on Aerating 

“The book, “Experiments with 10.Volt Alternat- 
ing Current” is needed by every man experimenting 
with alternating current. 


256 pages, 135 last Price, postpaid, $1.75 
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QBNAMENTAL papers, especially if 
they are a little out of the ordinary 
and eannot be duplicated in the arts and 
crafts shops, are in demand for all sorts 
of decorative purposes. They can be 
used for covering and decorating boxes 
and calendars, for lining books and for 
making attractive novelties. 

‘A paper that has a frosted design can 
be made by using a saturated solution of 
Epsom salts (magnesium sulphate) in 
water. ‘The solution is saturated when 


no more of the salt will dissolve in the 
water. 

‘The liquid is brushed on a good grade 
placed in 


of paper, Bristol board or eards 


ty by comting with 
Saturated. saltlon 


‘a horizontal position to dry. If thin papers 
are used, it is well to tack them to a draw- 
ing board so that they will not roll. 

‘When the paper is dry, a frosted and 
crystallized deposit will be found on the 
surface. If it is wished to color these 
crystals, add a trace of dye or colored ink 
to the salt solution before applying it. 

While this unusual design will last for 
some time, even if untreated, it ean be 
made permanent with an alcoholic 
varnish of gum sandarac and denatured 
alcohol, to which a small amount. of 
ozonized turpentine has been added. 
Writing or lettering ean be done on the 
crystallized surface without destroying the 
decorative effect. For that reason the 
crystals make an interesting background 
for holiday cards, 


PECIALLY prepared paper may be 
used in forecasting the weather.  Dis- 
solve 1g gram of cobalt ehloride (not the 
nitrate) in 60 ce. of water and add 5 grams 
of gelatine. Heat slowly to dissolve and 
use the mixture to coat a sheet of blotting- 
paper, Normally the color of this paper 
will be pink, but it changes to blue in very 
dry weather and to a violet tone in moist 
‘weather.—Enxust Bape, Ph.D. 
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NOBTRUSIVENESS with sufficiency— 

the rule of good taste—is the distinguish- 

ing grace of the ULTRADYNE Model 
L-3 Radio Receiver. It ushers in a new era of 
radio reception—a new, easier command of the 
air’s treasures. 

An artistic form of radio receiver that blends 
happily with every scheme of interior decoration. 
Pleases the eye with its charming lines, its beauti- 
ful two-tone mahogany cabinet, its fine propor- 
tions, Has the appearance of a decorative table- 
piece. Utter simplicity with superb receptive 
and reproductive qualities. Your local radio 
dealer will gladly give you a demonstration of 
this new modern receiver. 


Write for illustrated folder giving full details. 


UITRADYNE 


MODELL-S 
The Uitradyne Model L-3 isa sie @ 
{ube receiver employing’ the funda: 
mental principles of the best cieuite 

y refined and marvelously 
Simplified. 


wea TEL 
sol onthe” asecubly 
Sk bolts of all" eenelnt 
TRA DY Ne Modal 


$135 


West of Rocky Mecntain $148 


PHENIX RADIO CORPORATION 
N4A E. 25th Street NEW YORK, N. ¥. 


AMAZING NEW 


Diesel Engines 


Ings. 400 pages. 


Price $5.00 
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Always. READ 


A ewoays ready for 


immediate use. 


cool pip ‘and a quiet 
room where you ean make useful house= 
hold articles, of just putter around, 


moat often, 


Perhaps you have never thought of 
the special advantages of sing Le- 
Page's Liquid Glue. Tt is always ready 
for immediate use, No weighing, soak- 
ing or heating is required. Ite quality 
is always the same. It “sets” slowly 
enough 10 that you have plenty of 
time to place the joints together exactly 
fas they should go. Slow setting also 
allows LePage’s to penetrate the wood, 
increasing the strength of the joint 
LePage’s Liquid Glue is equal in 
strength to any animal glue, Buy a 
ean for your workshop. Tt is the 

handiest form of Glue. 


RUSSIA CEMENT COMPANY 
Laboratory and Factory 
299 Bases Ave. Gloucester, Mass 


fe AGE’S 
GLUE 


Bottles, Tubes,Cans 


Bow Used for Shooting Toy 
Parachutes into the Air 


HOOTING ar- 

row parachutes 
is a sport to thrill 
young bowmen 
who are looking 
for something nov- 
el in the way of 
archery. 

Remove the 
cover from an old 
umbrella, being 
careful not_to rip 
the cloth. Cut the 
cover around on a 
halfway from 
the outside to the center so as to reduce 
its size and weight, Place a piece of 
stout canvas over the central hole and 
sew it securely in place. 

For the arrow you will need a straight 
stick a little longer than the usual target 
arrow. It should be about 1 in. in 
diameter, tough and well seasoned. 
Wrap one end for about an inch with fine 
stout wire. Drive the points of the wire 
into the wood so that they cannot cut 


your hand. 
Fasten the cen- 
ter of the para- 


chute to the stick 
with a small screw 


of a strong fishing 
line to the corners 
of the cover and 
attach the cords to 
the arrow at about 
tthe halfway point. 
‘A small notch will 


keep the string 
from slipping. 

If nostrong bow 
isat hand, you ean 
make one from a 
locust sapling 1 in. in diameter and a 
piece cut from an inner tube. ‘The rubber 
should be 1 in. wide and one-third as long 
fs the sapling. This combination makes 
«8 powerful bow. 

After being shot vertically into the air, 
the parachute opens and the arrow 
descends slowly and gracefully to the 


Paste for Imitating Carving 
ow. picture frames, glove or work 
‘boxes and similar pieces may be 
decorated easily with imitation carving. 
Rice is boiled in water to make a thick 
paste and mixed with starch to a dough- 
Tike masa, which is rolled into sheets, cut 
into squares, and allowed to dry. 

‘A ‘mold then is made. One simple 
method is to heat gutta-percha in warm 
water until sufficiently soft to be pressed 
over the carving that is to be duplicated. 

Place the previously prepared squares 
between damp cloths until they are moist 
enough to be kneaded into a doughy mass 
‘and press the material into the mold. 

‘The finished work, which looks very 
much like ivory, is glued in place.- 


W.S.E. 


GET A HOBBY 
MAKE MODELS 
Start a Home Workshop 


meee they cp 
cf'varlown nature, 


sig the wor emer ig 
7 amateur or profeslonal 
Tare 
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TWENTIETH CENTURY 


BOOK OF 
Recipes, Formulas 
and Processes 


‘rocemes 
covering every beach of the ful arts aft 
fren 


10,000 Practical Formulas—The 
Best Way to Make Everything 


EAS seco 
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We Make a Winged Toboggan 
ed from page 72) 

it would take a rather high rate of 
insurance. 

Harleyand I dragged it up themountain 
the next afternoon to our preferred start- 
ing point, which was about 500 ft. above 
the camp. He had bargained to try it 
first. But I liked Harley Tryon, and 
inasmuch as the idea and workmanship 
hhad all been my own, my conscience be- 
came apprehensive, I was afraid to try 
it first; so was he, though neither of us 
‘would admit it to the other then, although 
we did later, 

We flipped a coin, and it I his 
‘turn first. But suppose the thing actually 
did fly and had a crash! I hated to think 
of all that work being lost in a first fight 
erash, and I wouldn't get a chance to 
ride it. So we compromised and decided 
to ride it together the first time down. 
‘We should have preferred also to com- 
promise on the distance of the first tryout, 
but could not, because the mountain was 
‘s0 steep that’ we had to go up to this 
certain point in order to get a footing to 
climb aboard. 

Harley always had ridden behind to do 
tthe steering. We took the same position; 
although now I was in the “cockpit,” 
and couldn't roll clear of the thing if it 
became necessary or desirable. 


E CLIMBED on. That bill never 
had looked #0 high and steep, nor 
the froaen crust ao hard and smooth. 

“Are you ready?” Harley called. I 
angwered, and we started, 

‘The pick-up was immediate und terrific, 
with the sensation in the stomach of 
going down in an elevator. Faster, 
faster! ‘The tears were streaking acrous 
my temples from the icy wind. I couldn't 
breathe, or ut least didn’t, in the excite- 
ment. ‘Only one thought remained: 
hang ont 

‘Two-thirds down we struck a small 
drift, and for a hundred feet beyond, 
though it was less than half a second in 

i, there was no sound of the toboggo- 

jeraping the frozen snow. At 

‘we were going the actual lift 
was small, but the fact that it actually 
had lifted us for a 100-tt. jump was 
demonstrated by our tracks. 

At the bottom of the hill was a lake, 
1000 ft. across, frozen and covered by’ 
20 ft. of snow or more. We coasted 


the opposite hill, and soon stopped. 


‘The next time Tryon went alone. He 
sat well forward in the cockpit, and half- 
way down the hill there were unmis- 
takable signs that the Dragonfly was 
going to leave the ground. When Harley 
reached where the bottom should have 

‘was 10 ft. off the ground going 
shot, He landed straight and even, 
and finally eame to a stop. 

After that we alternated rides, with 
more or less good natured rivalry for 
height, distance, and near-accident risks. 
‘The sport never became dull. It was 
never even reasonably safe on such 
steep hills. It never failed to offer a 

‘Conti 
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Better lather, 
easier shaving 


from the 


Latherizer 
Or your money back 


A. SUBAN: accurate lather-making ma- 
chine, now displaces the inaccurate, 


musy shaving brush. Try the nickel 
pated Latherizer 10 days. if you return 
it the full purchase price is refunded at 
‘once. The 10 days’ use and soap have 
‘cost you nothing. 

by the squeeze of the bulb, 


the ‘perfect lather, passes it through 
‘screen, presents it to you through a 
spout ready-to-shave with.” This is truly 
erated, water-impregnated lather so fine 


in texture it needs no rubbing-in. It 


speeds shaving. 
‘The Latherizer saves you money be- 
cause it saves on soap and outlasts many 
brushes. "It saves time in both shaving 
preparation and shaving itself. And it 
Saves the face. 

‘Noted barber shops use the Latherizer. 


‘THE LATHERIZER CORP. 
Dept. Bi, 452 Fifth Avenue 


Shop Speci: 
No.7 


5250 


ial 


» 


‘THE MOST POPULAR MACH 
PARKS EVER BUILT A. 
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inch jointer, 16-iech bandsaw. 
and ‘shaper attached if desi 
small cost. Operates from ai 
socket. Just plug in and go to work. 
Write for interesting circular 
‘The Parks Ball Bearing Machine Co. 
1847 Knowlton St., Cincinnati, Ohio 
adn Face 20 ae Dam Et Snr, Camda 


IWOODWORKING| MACHINES 
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We Make a Winged Toboggan 
{Continsd from tare 108) 

new kick in each descent, or flight, as 

you please 

Fifteen feet off the ground was per 
haps the maximum attained, but con- 
sidering the speed and the construction 
of the machine, that was plenty. 

Between 25 and 30 trips were marked 
up before the erash. Confidence and the 
almost inevitable contempt of danger 
through familiarity, brought the sport to 
a sudden finish. 

It was early in April, 1925, three 
months before any signs of spring appear 
‘that altitude, when the Dragonfly made 

last fight. A light, gusty wind was 
Vlowing. Hariey went down the first trip, 
and after coming back up the hill warned 
‘me to look out for the breeze. 

1 sat as far forward as I could upon 


starting, and the irregular air pressure 
‘on the way down made me hesitate, but 
it was too late, When nearly to the 


bottom I slid back, but I had waited too 
long and slid back too far. ‘The front of 
the machine raised to a horizontal posi- 
tion, and then kept right on going up. 

T had some recollections of bending my 
hhead back and seeing the snow above me, 
about 20 feet away, and then we started 
for each other, the snow and I. The next 
L remember, some one was pulling on one 
‘of my legs, which were the only part of me 
Teould move. Everything was crammed 
with snow—eyes, ‘ears, nose, mouth, 
collar, and I couldn't get my breath, 
Harley told me later that the toboggo- 
plane had just kept right on rising, and 
when well upside down I had left it’ and 
plunged head fist through the erurt Into 
the anow. 

‘Something like that must have happened 
for my face was like a piece of raw beet 
steak for two weeks. I was thankful that 
the crust had broken at all, as it was 
hard enough to support the heaviest man 
without giving way. 

‘The Dragonfly came down sideways and 
crumpled a wing. The next few 
we stayed inside, 
crashing down our favorite speedwi 
which closed toboggoplaning for the 
season—pethaps forever. 


While there is no question about the 
danger of making one of the toboggo- 

anes for use on mountains such ax 

tr. Keating describes, the addition of 
wings to a toboggan will add im- 
Mentely to. the sport of coasting. 
Ordinary hills. The toboggan ski 
filong the snow much yds 
plane rides on the water, ‘mod- 
erate speeds there is no’ of its 
rising far in the air. 


Glycerine and Alcohol Prevent 
Frost Forming on Glass 


“HE formation of frost_on windows 

can be reduced materially by rub- 
bing the inside of the glass with a solu- 
tion of glycerine and alcohol. The solu- 
tion is made by dissolving a teaspoon of 
the glycerine in half a pint of alcohol. 
Apply the mixture to the glass with a 
clean rag. 


on 
ms 


See pase 6 
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Common Corks Used in Making 
Stands for Glassware 


TX ANY, home workshop, kitchen, or 
laboratory where flasks, jars, and 
porcelain-ware are filled with hot liquids, 
the danger of breakage may be lessened 
greatly by the use of a stand made by 
fastening corks with glue and nails to a 
wooden baseboard.—J, H, SCHALEK. 


Sharpening Your Skates 


Hollow filing is a little more difficult, 
but it can be accomplished with the tool 
illustrated in Fig. 4. A round fle of large 
enough diameter to cut a very shallow 
depression in the length of the runner is 
emential. Cut two hardwood blocks 
about #4 in, thick, 14¢ in. wide, and 4 in. 
long. “Make notches near one edge to 
take the file and then fasten the blocks 
securely to a third piece, the top, so that 
the space at the bottom forms a slot 
‘that will slide closely over the thickness of 
‘the skate runner, ‘The file can be held 
in the blocks by a setscrew or a bolt 
fitted down through the top. Fit the 
appliance over the skate and sharpen the 

runner by push- 


1] ingforward just 


as if you were 
planing a 


z board. 
Where an 

emery wheel 

‘ean be used, an 

excellent job of 

hollow grinding 

ean be done 


Fig. 6. Two types 
of holders for flee = nothing more 
‘than a vertical piece of board fastened 
rigidly to a baseboard. ‘The top edge of 
the vertical piece then is cut out to fit 
snugly in the openings of the skate frame. 
A steel plate is drilled so that it may be 
fastened over the skate with screws. It 
should be arranged so that the runner 
will come halfway up the cutting face of a 
4- or 6-in. emery wheel. 

‘By pressing the runner lightly against 
the rapidly revolving wheel and moving 
the jig along from side to side, a profes- 
sional job of hollow grinding will result. 

Figure 6 shows in detail the blocks used 
in Figs. 3 and 4. 

‘Use only the best quality files for skate 
sharpening. An 8- or 10-in. mill bastard 
file usually is chosen for this work. 


——$=— 
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er es ee 
average radio battery OVERNIGHT ! 


This year when you buy a battery charger, be a iti a 


modern fast charger - - - one that charges at S-amperes, To 
absolute ee insist on the Sampere GOLD SEAL HOM. 
J6-page booklet 


CHAR' 
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“Which Man Shall 
I Promote?” 


TILL your employer think of you when 
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self to handle 
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‘The table is constructed of any soft, 
clear wood obtainable or an unfinished 
Kitehen table can be purchased for a fow 
dollars and remodeled. 

"The side and end rails are constructed 
from 1-in. stock drensed to 34 in. and are 
all 3 in. wide, Each end rail in 18 in. 
iong and has a tenon cut at each end to 
fita ain er mortise cut in the legs. 


yeas oi me 


FREE Book on 
Deafness 
aes 


ai 


eae eee peice 


© This seat on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare 6. 


January, 1926 


ie Home Worsshop) 


Fitting a Violin Bridge 


LTHOUGH a violinist usually goes 

‘to a violin-maker to have a new 
bridge fitted to his instrument, the work 
can be done by almost any one. 

Place a piece of No. 000 sandpaper, as 
shown, with the abrasive side up, and 
move the bridge from side 
to side until the I 
sanded down sufficiently. 

‘The curve of the bridge i 
legs will conform to 
the curve of violin 
and will bear per- 
fectly. 

The distance 
marked 13 in. on 
the drawing, which 
shows full-size vio- 
Tin, should be 103% 
in for a three 
‘quarter-size instru- 
ment, and 10 ¥%e in. 


Location of bridge 
for a half-size tmodel.—Grorce A. Mout. 


Drawing-Table for the Home 
‘Continned from page 106) 
Dowels may be used in place of the mor- 
tise-and-tenon joints, if preferred. 

Both side rails are 30 in, long and are 
joined to the legs the same way as the 
‘end rails. The front rail has a portion cut 
‘out as shown to provide access to a sheet 
of S-ply veneer, which is fastened to the 
Tower edges of the rails to serve as a shelf 

‘The legs are turned on a lathe or made 
traight, aa desired, ‘The rails. and legs 
fare assembled with a good grade of flake 
or liquid glue and after they are thorough 
ly dry, a strip 14 by 4 by 1734 in. is fast- 


rail tops. ‘These pieces have mortises to 
provide clearance for the adjusting arms 
‘and the nuts that hold the arms to the 
‘angle irons fastened under the top. 
round-headed wood screw having a 
shank about 3( in. in diameter and pro- 
jecting }4 in., is located in each end rail 
‘about midway between the edges and 
103 in, from the outer edges of the front 
rail; it is to engage the notches on the 
adjusting arm. 

‘The top is built up of 34-in. boards and 
in 24 by 86 in. A strip 14 by 1 by 36 in. 
with its ends beveled, is secured to the 


drawing-bourd from 
top of the table is inclined. 

‘Two small iron angles made from 
\4-in.-thick stock are recessed into the 
top on the under side where shown and 
fixed with screws. Two 14 by 134 in. 
iron butt hinges also are located on the 
under side of the top. ‘The two iron ad- 
justing arms are made from }¢-in.-thieke 
‘stock and are secured to the angles located 
in the top by means of small, round- 
headed stove bolts. 

‘The table shown in the photograph has 
‘a small auxiliary shelf 3g by 6 by 24 in. 
ich end, supported on essed: 
steel shelf brackets and provided with a | 
stop on the inside edge between the legs. 

‘When completely assembled, the table 
is cleaned up with fine sandpaper and 
finished as desired.—W. J. E. 


‘ened in place at each end, flush with the | 


front, edge of the top to prevent the | 
ing off when the 
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glear music 
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‘OT just a series of jumbled tones but 
ear music— that’s what you have a 
Tight to expect from your radio set. And 
there is no surer way to achieve this expecta- 


tion than switching fo Magnatrons. 


Magnatrons are the product of the oldest 
exclusive makers of vacuum tubes, Every 
known improvement naturally has been used: 
slong every inch of the way experience has 
been the guide 


‘There's « Magnatron for every purpose. The 
DC-201A. the DC-199 (large or small base), 
the DC-120 (for super volume), and the Rex 
(for B eliminators) all list for only $2.50 each 
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Railway Postal Clerks 
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Steady work. No layotis. Paid vacations. 
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Operating a Model Railroad 


by Electrical Controls 


are controlled electrically by eight push- 
buttons by the method deseribed last 
month, it is possible to run two trains in 
opposite directions continually on either 
the outside or the inside track. The | 
cross-overs, of course, act as sidings. 

But you will need some control over 
the speed of the individual locomotives. 
In other words, you will have to be able to 
stop either train without interfering with 
the operation of the other one. Other- 
wise it would be impossible to run one 
train onto a siding and have it wait there 
while the other train goes by on the 

In Fig. 2 you will note, in addition to | 
the track layout, that a’ switchboard is 
shown. This switchboard differs from | 
tthe one you will need to control the track 
switches only in that switches to control 
the current to the track must be so built 
that you can leave them in either the 
‘open or closed position. ‘They can be of 
‘ordinary porcelain-base, knife type, or 
if you wish to do an especially neat job, 
you can construct a panel with some of 
the push-pull or toggle switches sold as 
filament switches for radio sets, 


HEN all of the switches are in the 
closed position, current is being 
supplied to all sections of the track 
‘Assume, for instance, that you are 
operating two trains in opposite directions 
‘on the outside track. ‘The buttons are 
pressed to throw the switches so that the 
train to reach the 
switched onto it, and 
cutting off the current from the track of 
the siding. ‘The train goes on the siding 
and stops. A button is pressed to close 
the main-iine switch and the other train 
goes by. ‘Then switches are closed and 
buttons pressed to bring the freight out, 
on the mainline track again and speed | 
it on its way. | 
Even if you do not attempt the con- 
struction of any electrically controlled 
switches, it will prove well worth while 
to install the sectional control of the track 
as shown in Fig. 2. Such problems as 
running two trains in the same direction 
on the same track are simplified greatly 
if you are able to cut off the current from 
any section of the track without dis- 
turbing the rest of the system. 
Suppose, for example, that you wish 
| to run two trains 20 that one follows 

nother. Put the faster train in front 
and when it gets too far ahead of the 
second train, stop it at a station while the 
| other train picks up the lost ground. Or 
you can keep the faster train just behind 
the slower train by momentarily opening 
and closing the switches controlling the 
current to the track sections over which 
the faster train is passing. 

There are almost endless possibilities 
for the development of electric control 
for model railways and, luckily enough, 
‘the main requirement is time, since bell 
wire, knife switches, and other supplies, 
are quite cheap. 


Pracricat Booxs 
‘THAT WILL. 


| RAISE YOUR PAY 


RITTEN in easy-to-understand 

non-technical language these 
books will help you in. your chosen 
trade. Every book an entire 
course of instruction condensed into 
one volume. Thousands of men have 
used them to increase their pay. 
You will find them full of informa 
tion and ideas that will help you 
raise your pay, 
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Keermothe floors 
of a home ship- 
shape is a perpe- 
tual problem, es- 
pecially if the wood is of a poor’ and 
splintery quality, or if the floors have 
been abused or’ neglected. When the 
floors are in really bad shape, they must 
be relaid. Fortunately that is not a 
diticult job. It is one you can do your- 
self with a saw, hammer, and square, 
provided you are willing to take a little 
time and pains. 

The popular material for wooden 
floors just now is oak, which makes a 
‘much finer looking surface than yellow or 
North Carolina pine, although it is more 
expensive. Maple ‘ilo is. used. My 
own preference is for oak, as I believe 
that the additional expense for material 


can be disregarded when one is doing 
ork himself and consequently saving 
the cost of labor. 

‘There are at least four thicknesses of 
flooring from which to choose. As your 
old floor probably is worn so unevenly as 
to have depressions here and there, it is 
‘etter to use rather thick stock for the 
ww floor to prevent the boards from 
springing, ‘The 1% or $4-in, thickness is 
perhaps the most practical. In es 
timating your flooring at the 14 or 
thickness, allow 50 per cent more than the 
actual area if the boards are to be 114 in. 
wide, or 38 1/3 per cent extra if they a 
24 in, wide. The narrower flooring is, 
of course, the better. 

Have the old floor dry. Do not mop. 
it beforehand, but sweep it clean. Lay 
damp-proof paper over the old floor—not 
common building paper, but some kind 
that really will stop ‘dampness from 
coming through. 

Lay the new boards at right angles to 
the old floor boards, after nailing down 
as solidly as possible any loose or 
springy places in the old floor. 

Start the first board by placing its 


groove to the wall after having removed 
the quarter-round or base-shoe molding. 
‘Do not, however, push the first board 
tightly against the base. Leave a apace 
of 4 in. to allow for any possible expan- 
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PENDING 


MICADONS 


Found in famous radio sets 
In radio sets that have earned fame and a repu- 
tation for quality, you will find Micadons—the 
foremost fixed condensers of radio. 


Over 25 Million in Use 
More than 25 million Micadons are today giving 
satisfactory service—they are found in 90% 
of all the radio sets in use. 


The reason is 
Dublier knows how to make efficient fixed 
condensers and their methods are fully pro- 
tected by basic patents. Micadons are the 
result of twenty years intensive, scientific 
research. 
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sion later on. ‘The molding will cover 
this opening when it is replaced. 

For the same reason do not cut the 
boards too long; they need not be exactly 
correct in length, as the molding will 
conceal any irregularities. Endeavor, as 
far as possible to use boards that will go 
right across the room in one piece. 
‘When shorter pieces must be used, be sure 
that the joints in two adjacent strips do 
not come opposite each other. 

‘The boards are fastened by what is 
known as blind nailing; that is, the nail 
is driven at an angle through the board, 
starting just where the tongue joins the 
‘edge of the board. ‘The angle should be 
about 50 degrees from the horizontal. 


GIXPENNY wire finishing nails, which 
are obtainable at any hardware store, 
may be used for !4-in. flooring, or a smaller 
size of cement-coated nails. Regular 
ceut flooring nails should be used, if they 
ean be had, for ¥4-in. thick flooring. 

‘The nails should be spaced not farther 
than 16 in, apart and if the board is at 
all warped, it is advisable to place the 
nails closer together, say 12 or 14 in. 
It is most important not to damage the 
face of the boards with the hammer. A 
punch may be used to drive the nails 
home if any difficulty is experienced. 

If the tongue of a board is broken or 
Dattored, it should be broken off carefully 
with the claws of the hammer so that 
there will be nothing to prevent the next 
board from closing tightly. 

‘After the floor is well started, so that 
there is little danger of moving the 
boards already Inid, a piece of waste 
Aooring or a length of two-by-four may 
be placed on the old floor against the 
tongue of the piece being laid, and 
hammered hard enough to force the new 
board into place. Be careful, however, 
not to damage the tongue, 

‘On laying the last board, leave a space 
for expansion, as in the beginning. If 
thia is not done and the floor becomes 
damp, it may bulge up at some point 
‘with such force as to pull the nails. There 
is then no way of repairing it except to 
relay the floor. 


TT HE next step is to serape the wood 
to make the joints perfectly smooth, 
‘This is done with a steel scraper, prefer- 
ably of a handled type. Scrapers may be 
made, however, from mowing-machine 
sections or from old saw blades. Scrap- 
ing is hard work and perhaps it is ad- 
visable to have a professional floor- 
finisher come in with machines to do the 
surfacing, if there is one in your locality. 
Even unscraped floors, if of oak, will be 
much better than the average floor found 
in ordinary new dwellings. 

‘The boards next are sandpapered by 
placing a sheet of No. 135 sandpaper 
around a flat-surfaced block. ‘The dust 
must be removed by sweeping and wiping 
or with a vacuum cleaner. 

If the floor is of clear selected oak, a 
natural paste wood filler should ‘be 
applied according to the directions on the 
container. Cheaper grades, which show 
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sap flaws, require a light golden-oak 
shade of filler. 

A thin solution of burnt umber and 
turpentine then may be applied to the 
light places to bring the flooring to an 
even color. When the filler has dried 
flat, which’ takes about half an hour or 


less, it must be rubbed off across the grain | 


with a cloth, exeelsior, or oakum. 
Allow the filler to dry hard before 
engine the Sent cont of Gating ree 
is be floor varnish oF 
Rt least two coats of 
or two coats of shellac, followed 


if desired. 
An old, heavy cotton mitt of the 


padded kind is useful for applying the | 


‘wax. Spread as even a cost 2s possible 
and when the floor is covered, go back to 
the beginning and start polishing. A 
floor brush of special design for polishing 
fs easiest to use, although cloths or 
dry mitt will serve. If the cloths are 
wrapped about a heavy flat-iron or other 
weight, the labor will be lightened. ‘The 
finishing stroke should be with the lay 
of the board, Hard rubbing is necessary. 

While a good grade of floor varnish 

gives a harder surface than wax over 
it is more difficult to patch any 
places. 

Protecting the surface is what counts 
in the life of a floor. If you go to the 
if a good floor of this kind, 
it certainly pays to 
necessary to see that the finish ia never 
worn through.—Gron 


ping Doors | Yors*wnicn case 
oyance In 


Stopy 
from Rattling ; 
many ‘houses, can 


bbe fixed by the method of moving the 
strike plate in the door jamb toward the 
door stop just the right amount, it often 
happens that the 

amount of play in 
1 door is s0 slight 
that one wishes for 
a still simpler 
remedy. 

To move the 
strike plate even 
a trifle involves 
chiseling the mor- 
tise wider, plug- 
ging the old screw 
Toles, and then, if 
the distance has 
not been gaged 
exactly right, filing 
the plate enough 
to allow the eatch 
and lock to enter 
their slots. 

‘The same effect 
canbe obtained, 
although it is perhaps not so workman- 
like a repair, by inserting = common 
‘wood screw into the narrow face of the 
| door stop as shown, opposite the lock. 
| Avatight’ turn of the screw will give 
‘the correct adjustment to prevent rat- 
tling—E. Crospy Dovanry. 


ould be | 
applied. The varnish also can be waxed, | 


An every-night 
adventure of Burgess 
Radio Batteries 


we of the reasons why 

you should always buy 
Burgess Radio Batteries is 
that the batteries used by air- 
mail pilots —battleshi 
plorers—and the majority of 
recognized radio engineers— 
are evolved in the Burgess 
Laboratories and manufac- 
tured in the Burgess factory. 


‘These batteries are identi- 
cal with the batteries sold 
by your dealer and thousands 
of other good dealers every- 
where, 


| Burcess Battery Company 


Goverat Sates Orrice: Cutcaco 


Canaan Facies ond Ofc 
Niagaca Falls and Winnipeg 
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Here AreTwo of My 
(@® Champs 


td 


Welterweight 


JIMMY MENDOZA 
“Bantamweight 


Winners of 
First Championship Contest 
Selected and Trained by 


JIMMY DeFOREST 


World’s Greatest Trainer 


thousaatte wit have comolseed. the 
FOWEST rain pn by Sat 


by N 
earning real 
fe ataal comin 


I Will Make You a Skilled 
Boxer In 20 Weeks 


eee ern 


Box for Health and Wealth 
SRE ie ha 


This Wonder Book Will 
Open Your Eyes 
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ae RRO ARTS La 
==CLIP AND MAIL TODAY-===5 


JIMMY DeFOREST BOXING couRSE I 
347 Madiaon Avenuse, Box 769, New York City I 
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Old Bill Says— 
Krreshelt they soay cause Grosbis 


when you are turning a piece of work 
Within close limits. 


If the belt is slack on your lathe or on 
any other machine, have it taken up. 


Some workmen 
never seem To 
have the slightest 
notion. of what 


bought at a 10+ 
cent store. 


‘The first step 
in setting up a 
job is to think 
out the easiest 
and quickest way. 
todo it, 


(044 But, machine- 
shop foreman 


cut up are unsightly, 
‘of poor workmanship: 
both can be avolded with a little care. 


Every Jobo pce of work you doi a 
personal advertisement, and it isu 
Te'you whether It le a good or a bad 
advertisement. 


When a drill squeaks in the hole, itis 
often a sign that the side clearance has 
been worn away. Trying to force the 
drill in this. condition may result in 
breaking it. 


Carbon tool steel is often superior to 
hight speed ‘steel for putting a good 


wes ae] 
ine re ore 
: 


A flat will drilt certain hard, 
tough materials easier and faster than 
a twist deil 

Burnishing Broach Gives High 
Polish to Brass Bushings 


BRASS bushings and babbitted bear- 
‘ings may be sized accurately and 
given a high polish by using a broach 
‘made as illustrated rather than by ream- 
ing. The tool is used in an arbor press 
and simply is forced through the work. 
It will do faster work than a reamer, and 
‘on soft metals will leave a finish beyond 
compare. It is made of tool steel, 
hardened and highly polished. The first 
| tooth ‘should be ground .015 in. under 
| size and the remaining teeth should 

taper up to the finish size on the last 
| three teeth —H. L, Wameuen. 
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Squab Book FREE 


‘Printed in COLORS. Enlarsed. Much 


Ca 
ee oh : 
REY MOUEH Rock squARCO. 


Class Rings and Pins 
Largest Catalog Issued —PRER 

Go| SiatretanecsMNomene Tet 
See ® 


Ter clase, society or club ere 
‘METAL ARTS CO, Ine 7706 South Ave, Rochester, N.Y 


tesa tog iarpe or too seal, 


BUCHSTEIN'S FIBRE LIMB 


Sneothing to your upp 


GENUINE GOLD LEAF LETTERS 


& re und ace winds 
Yormarsdemand,targe robes, Paul Clarke 
fei smallest day $28 70." KU: Reel ade 


oh ia twp mont in, Write today for few 
SSonple and liberal offer to 
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Tricks that Are a Help in 
Repairing Roller Bearings 


SSEMBLING roller bearings of the 
spiral type usually can be aecom- 
plished quickly if advantage is taken of 
several little kinks that simplify the work. 
Before slipping a housing over a bearing, 
tthe rollers open up and will not enter th 
bore, There is no room to place a shield 
or tin ring around them, but itis necessary 
only to tie them tightly to the shaft with 
fone turn of ordinary string. ‘This will 
hold them until the housing has been 
drawn over them and then the soft 


ee 
i 


rte uaeve 
} 


Frovsine 


(wenenmae, 


ous PPD OE BABI 
‘Sing used to hold rollers together (at ef) 
find finer for taking up play” Cat right) 


string will tear without interfering with 
the proper functioning of the bearing. 

"To slip a shaft into a roller nest, there 
must be a taper on its entering edge. If 
the shaft end is not tapered, break down 
the corner with a file, 

"The replacement of an auto bearing is 
‘often costly. Roller bearings of the type 
illustrated usually are used with a split 
stool aleeve and the wear may be on th 
inner surface of this sleeve or on the 
‘surface of the shaft itself. In either ease, 
the total amount of wear should be 
determined, If it is desired to save the 
expense of a new bearing, take up the 
play by inserting a thin sheet metal strip 
jehind the steel sleeve, aa shown. This 
steel shim stock can be obtained in any 
width and thickness. 

When deciding the thickness of shim 
stock necessary, make allowance for a few 
thousandths play. ‘The writer has re- 
shimmed bearings of this type as often 
fas three times. ‘Thin brass also is suit- 
able for shim stock, but in no case use 
paper.—J. V. Re 


Drilling a Bent Hole 


[STHE exveri- 
‘mental depart- 
ment of a large 
plant in Philadel- 
pphia, the hydrau- 
lie engineer re- 
quired a \(-in. 
hole drilled in a 
piece of copper, 
as in the lower 
view. ‘This was accomplished by first 
making a templet and bending the copper, 
as shown in‘the upper view. 

‘The hole was drilled, tapped at each 
end for a plug, and filled with sand. 
‘After that the bar was reheated and 
straightened. —V. K. 


more 
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*t it worth it? 


PAST twenty years, Fatima has been 
widely imitated probably, than any 
igarette—yet today it is as distinctive 


WHAT A WHALE OF A DIFFERENCE JUST A FEW CENTS MAKE 


Lacorre# tyes Tonkcco Go} 


1926 CATALOG 
JUST OUT! 


SEND FOR YOUR COPY, 


RANDOLPH RADIO CORP. 
1591N: UNION AV. Destz31 CHICAGO, ILL. 


and it's yours 


if you clip this now 
* 


FREE nina see 
= 
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We will ship you any size South Bend Lathe 
on terms of a small payment down and balance 
fn convenient monthly payments. In this way 
the Lathe saves and earns its own cost 


Change Gear Lathes in the above si 
be Turnished at a slight increase in price. 
shows 96 styler and stzor 


FREE CATAL Write for ie today. 


SOUTH BEND LATHE WORKS 
616 E. Madison St. South Bend, Ind. 


(WS 
Musical Popularity 


Ability 40 play a masleal instrament 
always At ity. But that is only 


one of many advantages that come to 
BS those who play Hohner Harmonicas. 
ire iia nd ep Fotyoceee 
ee taireton en 
och Tareree in god sani evelon a chae of 
bras feed po eh, supply clean, 
elled slide wholesome entertainment for the player 
re Toth eattonce as wel 
‘Anyone can leara to pley a Hohner Hae. 
ee Ae ae Be Sotion ith the ld Bt ee Pros nore: 
"" Wie frfe cy of traeting | Hh aa of Cones ee WC Haste 
fr fr co oat ef 4 
peat hee emer Yacy Dope, fins 14 Ease tein Sacet, 


UTHER ORINDER MFG. COMPANY 
Bee a Biuteabee, Wi 
“Alo mumalaces of high uals 


wther 


“That Musical Pal of Mine”* 


January, 1926 


Two Cheap Tap Wrenches Used 
in Making Trammel Points 


WO tap wrenches bought for 25 

cents each were used in making the 
machinist’s trammels illustrated. The 
wrenches are clamped to the beam, which 
is flattened on top, by means of knurled 
screws. 

One point has a1 auxiliary serew for 
fine adjustments. 

‘A swivel handle at the top of each 
tram is an advantage, ax it enables the 
trams to be swung around more con- 
veniently. ‘The points and ealiper legs can 
bbe made to suit individual nec 


Xe oa 
Wan sees 
# Ayes ve 
Taha 4 
| * ole 
Details of one ent Sst scee 
ae tamncle ‘ 
W sot 
Gang Tool-Holder for Facing 


Shoulders on a Lathe 


FACING several shoulders on repetition 
work can be done at the same time 
with a gang tool-holder such as is ilustrat- 
ced. This effects a saving of time and assures 
that successive pieces will be duplicates, 


San 
Too. 
HOLDER 


‘The tool-holder is made of machine steel, 
and high-speed steel bits are held in the 


| slote with setscrews. 
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| To make a 
cold radiator 


A\RID Ait Valves make 
cold radiators hot 
‘Attach easily to any steam 
radiator without tools — 
need no adjusting —never 
leak—make no noise. Sold 
at heating and plur 

stores. Only $1.69 


AIRID 


AIR VALVES 
make cold radiators HOT 


AMERICAN RADIATOR Co 
N11 Elmwood Ave, Bua 


yor that your rst Ie.” 


‘Monarch Paint Co, Bepe.“s3-01 Cleveland, 


POPULAR SCIENCE MONTHLY 


How to Avoid Failure in 
Making a Sine Bar 


FROM the standpoint of the machinist 
or toolmaker who has to make a sine 
bar, the design illustrated below 
advantage that there is no danger of 
ing and lapping the center distance under 
size, which would 

entail scrapping 
the work. 

If it should be 
‘ground oF lapped 
under the 
finished size, the 
button-resting 
surface opposite 
the 35-degree 
angle is ground 
or lapped a suf- 
ficient amount to correct the error, ‘The 
bbe used to correct the 
ime it should "go out” 
hecause of the distortion of the steel 
This cannot be done with an ordinary 

The buttons may be flush with the 
ssides or left projecting at one side, as 
desired. When flush with the sides, they 
do not’ permit as great an angle to be 
‘measured, but they will serve all ordinary 


‘Set up for use 


purposes, as the bar may be used with 
cither aide to the angle plate. 

‘The button distance may be increased 
it a larger bar is required, but the in, 
size is handy for small work. The holes for 
the screws that hold the buttons are at an 
angle of 45 degrees. ‘The plugs and bar 
should be made of a good grade of tool 
steel, hardened, ground, and lapped all over 
with’ the most precise accuracy —E.T.W, 


Wire Clips for Lamp Cords 
or Air-Hose Lines 
ORTABLE 
lamp cords, air 
hose, and other 
flexible lines, 
such a8” thove 


15 


‘He had the 
right idea 


Othe> fellows had left him in the social 
background. Girls avoided him. He 
‘was missing all the modern fun be~ 
cause he had “nothing to offer to help 
‘others have a good time,” And he 
knew it, Then one day he read an 
advertisement. It held out a promise 
‘of popularity if he learned to play a 


BvESSL 


FueClone 


SAXOPHON 


You Can Do It Too! If You Try 
“cen whistle a tune can master It 
‘emsona' 


| SER eee 
iS farang a ee ae 

=e 
Six Days Free Trial « ey, Terms ie 


We, 
‘choose, “Sas 


| jot ilircoodetet 


SAXOPHONE 


seqeteteri ena | 
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Machines Win or 
Lose—on a Dial 


Invention, designing, ma- 
chine development all 
lead up to the record on a 
COUNTER. What production? 


On the dial of the Counter the 
game goes on. Gains in produe- 
tion—good moves mechanically. 
Losses due to mistakes in mech- 
anism or operating-method. 


—on the dial of your 


COUNTER 


The large Re-Set Revolution 
Counter above 


ck to zero from any figure by tuen= 
lng knob once round. Supplied with from 
four to ten fgure-wheels, aa required. 
Price with our hgure-wheels,asillstrated, 
$10.00 subject to discount. Cul let then 
nechalf size. SetBack Rotary Ratchet 


saepenai oa 
Speed Counter 
Here's the handiest instrument 


for finding revolutionsper-minute of a 
shaft or flywheel. You hold the 


Of the counter nintendo reve 
‘hats pres hen the ood ad 
ef your watch come oO eles preare 


trhen minute ir up. A spring hatch 
fatrala the recording mechani, 


(Cot ase than 3a) 
Fer keeping motor, generators and ae 
Chines runny at cen! spk" Pre 
Sith wo eri (as lntrated) $350. 
FREE: The foremost book- 
{et on Counters, to help in 
your development work. 


The Veeder Mfg.Co. 


44 Sargeant St., Hartford, Conn. 


How to Make a Press for 
Relining Brake Bands 
By Frank N. Coakley 


FOR the garage man or other mechanic 
who has a great many brake band 
renewal jobs, the press illustrated is well 
worth making. No patterns or castings 
are required. All the parts are especially 
heavy so that the press will stand hard 
usage and will serve for other purposes. 
‘The maker can use his own judgment in 
the matter of sizes, however, and be guid- 
ed by his own requirements and the serap 
material available in the shop junk heap 
and elsewhere. 

‘The main frame is a length of 10-in. I- 
beam. It either is set in the floor in con- 
crete or fastened to the end of a bench. 
To the top of the beam a 3¢in. plate 
2 in, longisriveted. This plate supports 
the 314 by 7 in. angles, that act as the 
side guides and the fulcrum plates for the 
top lever. ‘This lever is 2 ft. 6 in. long 
between the centers of the pinholes. 

‘The ram end is drilled 


HEH PAT fora Tein, pin The 
ta provided 

il in, bole, 
brake-rod 


ends can be used as 
‘connections for the pull 
rod, which is provided 
2 with a turnbuckle for 

adjustment. The ped- 

is built from 
a piece of 34 by 
23g in. fat’ steel 
A small piece of 
angle is riveted to 
the end to provide s 
foot rest. A piece of 
314 by 7 in. angle 


Tame Sot oe 

am to act as a 
WPT FIN’ flerum point for 
sweranne Gian the foot lever. A 
Side view of rest and SPring is provided 


as shown to act asa 
pull back for both 
the top and the bottom levers. 

A shelf made from a piece of 6 by 6 in. 
angle is riveted to the beam 2 ft. 6 in. 
from the floor. A hole is provided through 
which the riveting block pin projects 50 
that it will be kept central. 

The ram of the slide is made from 
piece of 2 by 3 in. flat steel. A hole is 
drilled in the bottom to hold the riveting, 
punch, which is held in place by a 
setscrew. ‘The top end of the ram is 
rounded to allow the top lever to slide 
on it easily. 

‘A strip of brass is placed between the 
yam and the beam. A piece 2 in. square 
is bolted between the two side angles and 
acts as a front plate. A slotted hole is 
Provided in the lower end of these angles 
to allow a pin in the ram to slide up 
and down. To this pin two springs 
are fastened to act as a pull back for 
the ram. 


Grass may be filed with comparative 
ease if the work is done under water. 
‘This insures that the file will not become 


dull so rapidly. 


12-Cell — 24-Volt 
Storage‘B’Battery 


(= MUDERTAF=VOY? 


2 a Truss 


ss ie 
cm a ea 
gaia 
tue spe on 


RADIO CATALOG, 


rao 
‘Line Seaers 
‘axouno wasio co. at 
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BARGAINS! 
SAVE */s TO:*/2 

WRITE FOR CATALOG 


RANDOLPH RADIO CORP. 
159.N: UNION AV. Dest 3 CHICAGO; ILL. 
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Klein Pliers aed 
Tackle Any Job! 


For radio and auto Klein Pliers 
are indispensable, of course. 
But that’s not all! Klein's are 
plucky pliers that tackle 
any job with a keen bite 
| and a stubborn grip. 
Handy fellows in 
every tool box! 


Clamping Fixture for Filing 
‘Small Pieces at an Angle 


FENG an angle 
on a large num- 
ber of small pieces 
often may be made 
easier by the con- 
struction of an 
auxiliary clamp or 
fixture of the type 
illustrated. This is 
a piece of flat 
steel bent to suit 
the work and held 
in the bench vise. 


FLAT STEF 
FILING CLAMP 


‘The bend should be such that the two ; 
ae eT he hature wil be spprodimaiay | Pk upe pair 
Darallel when the vine jaws are closed | at yourhard- 
gees ware store. 
Elliptical Shaper Tool Insures a 

Smooth, Shearing Cut | 


GQUARE-NOSED tools tend to dig in 
‘when finishing tool steel, or alloy stee! 
{in the shaper oF planer, which makes it 
dificult to produce a smooth surface. ‘The 

tool shown, if 
used for this pur 
pose, will insure 
‘a good finish. 

It is forged in 
cone piece of the 
best grade of ear 
bon tool steel, 
high speed steel 
not being recom= 
‘mended, and is 
‘tempered in the 
usual way. 

In section it is 
slightly elliptical, 
and is ground at 
‘an angle of about 
5 dog. so that the cutting point is about 


sl en 
Mathias & Sons 


wats IK LE Naat 
ISTANC 


THE OBEDIENT SLAVE TO YOUR DESIRES 


A finishing toot 


midway of the blade. This gives a shear- 
ing action. 

‘The tool is to be used only for finishing 
with a light cut and a fine feed. Use oil 
for best results. —H, 


Chuck for Round Blanks 
GEAR blanks or similar work, may 

be handled very rapidly and accu- 
rately for facing or reaming in the chuck 
illustrated, which is gripped in the us 
four-jawed chuck. ‘The spring hole is 
drilled, the end 
split, ‘and the HOLE INCREASES 
clamping serewis SPM) cLawpme 


putin before the ee 


the hole for the 
blank stock is 
bored. The 
clamping serew 


tightened & sour 
ittle Bae bor- = END 7] 
ing so. that, the ey 
chuck willrelense  REESSTO. 
the work readily 4 quick-acting chuck 


when the screw 
is loosened. ‘This type of chuck may 
be used again if it is trued up carefully 
at the first setting, or it may be bored 
‘out when necessary to take a blank of 


larger size—8. W. Brown. 


APEX mastery over the most ad- 
vanced radio engineering principles 
nates distance the obedient save of 
your desires and places at your ine 
{ant command the whole continent 
Of radio enjoyment. 
The infinite care and skill em 
ployed in perfecting the mechanical 
Eonutruction of APEX Radio, Appar 
is adiantly reflected in the rich 


"desler archive Yo A ae 
SYAREX Gistey ado Apparstan 


‘Avex 
fcc. 


aA iii} 
Pesce Ide Rise 


Fece $75 


Prices Went of Rockies shy higher—Canadian pices seproniarely 6% bshet 
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SHOW CARD 
LETTERING 


learn at Home 


64 ‘Illustrated Pages 
of, Radio Bargains! 
Write {for Catalog. Today 


RANDOLPH RADIO CORP. 
159 N UNION AV. Dept! 3" CHICAGO; ILL: 


POPULAR SCIENCE MONTHLY 


January, 1926 


[Bete ShoplMecnodsy| 


Two Ways of Simplifying 
Difficult Milling Jobs 


JN OCCASIONS when it has been 
necessary to bore a tapered hole 
with a milling machine, I have used the 
method shown in the upper view of the 
accompanying illustration. The guide 
bar was set on an angle corresponding 
with the desired taper and fastened to the 
milling-machine table in the most con- 
venient manner. An adjustable boring 
head of a common type without trans- 
‘verse screw adjustment was inserted in 
the spindle to carry the boring tool. 
‘The head slide was provided with x 
contact piece to strike against the guide 
each revolution of the 


An 


So Gil Ht 


poaible feed and the slide, of course, 
followed the guide bar much the same ax 
1 cross slide follows a taper attachment 
ona lathe. A similar set-up can be used 
fon a drill preas when you wish to bore a 
tapered hole. 

‘Another kink I have used is the method 
of cutting irregular contours in odd shaped 
pieces and cams that is illustrated in the 
lower view. 

In this instance a groove had 
to be cut in a steel block. A templet was, 
made to correspond with the desired 
shape and attached to the piece to act ax 
profiling guide. A steel disk of suitable 

meter was put on the arbor with the 

mill and s0 located that it rested on the 
guide plate when the mill was in a posi- 
tion to make the cut. ‘The templet was 
held in contact with the disk by manipu- 
lating the vertical and table feeds of the 
machine.—CHantes KUGLEr, 


Making Special Nuts 


G0, MANY wes are found for hexagon 
stock that it pays even a small shop 
te keep on hand 2 few bars of the more 
common sizes. This stock is expecially 
‘useful ‘when special hexagon nuta are 
needed. The only work required is to 
drill and tap the holes and cut off the 
nuts, facing them afterward on a thread 
arbor. This is so much quicker than 
Tachining the entire nut that the time 
saved more than warrants the expense 
carrying a few bars of stock—HL L. 


Save 44.00 


on this Beautiful 
White Enameled 
Kitchen Cabinet 


HIS handsome white- 

enameled kitchen cabinet 
would cost $65 if bought in a 
store. If you are handy with 
tools you can make itat home 
for $21—or less. A clear sav- 
ing of $44. 

One feature of this cabinet 
is a self-contained seat. 
other attractive feature 
roomy china closet occupying 
the middle section of the top 
of the cabinet. 


Besides the china cupboard, 
the top section contains a 
flour-bin and a closet for sugar, 
spices, and coffee, The bot 
tom section has one large 
cupboard and three drawers, 
the lower one being a metal 
lined bread and cake con 
tainer. There are two large 
boards that pull out. 
Ablueprint with full 
instructions for making this 
beautiful cabinet can be se- 
cured by sending 25c to 


Porutar Science Monty, 


280 Fourth Avenue, New York 


i 
i 
Enclosed is 25¢ for which please send 
me, your Bueprint for Kitchen Cabinet 
t 


including all the latest features— 
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‘An exact 
mitting 


lica of the trans= 
icrophone used in 


broadcasting stations. 
‘The efficient KODEL SOUND 


Muarkably clear, fatl-toned volume 
‘With every note as rich and trae a 
hen te enters 


SUS Model incre 
‘erates nem Koda 
Seg h ee 
Kode nin, 20, 


Rodin dealers everywhere have these 


‘THE KODEL RADIO CORP. 


500E, Pearl St. Cincinnati, O. 
Nanulacures of Kode Rag 


Hiomcharger Batery Chargers, @ 


Draftsman’s Templet Saves 
Time in Drawing Threads 


DRAWING screw threads, which isa 
time-consuming detail in the work of 
every mechanical draftsman, can be 
‘expedited by the use of a templet made as, 
shown of celluloid, wood, or hard rubber. 

‘A piece of material 1/16 by 4 by 6 in. 
‘makes a templet of a handy size, but the 
dimensions can be larger or smaller, to 
suit the individual requirements. 

‘The angle on each side of the upper 
half of the templet is 30 degrees from the 


‘Threaded parts eaay be drawn @ sek 3 
‘machine details with this drafting templet 


perpendicular and is used in drawing the 
thread proper. . The angle of the sides on 
the lower half is 4 degrees from the per- 
pendicular and is used to draw lines rep~ 
resenting the pitch. ‘The inside and out- 
‘do angles are the same because often it 
Ja convenient to use both at once. 

While the angle representing the pitch 
ia not correct for all threads, it is a mean 
between a standard 1-in. and a 1-in. 
thread and is as accurate as ordinarily is 
required for routine mechanical detail- 
ing—Boyb R. ALoRD. 


Easily Made Expanding Collet 


FOR facing small pieces in a lathe, the 
expanding chuck or collet illustrated 
below is especially useful. 

A length of round stock is turned at 
fone end to suit the work to be held, the 
reduced section being slightly shorter 
than the thickness of the pieces. A hole 


collet to take © taper pin. 
tapered hole is run into the first 
take a knockout pin. The end 
is slotted as shown. 

In use the work is placed against 
shoulder and the taper pin is driven int 
the end hole—R. H. Kasren. 


2.2 to 1, $5.00] 
4.7 to 1, $5.75] 


Greater 


Improvement} 
Than Was Thought Possible| 


Never has a B-¥ product met with] 
Jsuch instant, enthusiasm as greeted 
the Euphonic Audio Transformer, 
[Many believed such improvement im- 
possible but a single hearing left no 

for doubt. 

research has succeeded. in 
Jereating a transformer with an iron 
core placed to better advantage and 
oil with 50% more turns than} 
sually employed, 

It costs more to make, but after 

hear Euphonics you'll agree it's 
fworth while. 


READ 


What J. E. Martin, Kansas City, says 
of the B-T "Counterphase” 

The Counterpiece is in every par- 
ticular by far the most efficient re- 
ceiving set that I have owned ot| 
heard in operation. 

One stage of audio is quite sul- 
ficient for ample loud speaker re. 
ception in five rooms of all class B 
stations in the U. S., and many 
[lass A. 


|And this from Cincinnati, 
Summarizing tests on Counter- 
phase Set I can safely say it has more| 
volume, greater selectivity, greater 
sensitivity, and produces higher qual-| 
ity of reproduction than any receiving 
set I have ever heard, 
[From Ft. Wayne, Inday Oct. 16, 1925 
consider “Better Tuning” one of 
the best and most sensible booklets} 
lever issued by any radio set manu-| 
facturer. 


Circulars for the asking. 
“Better Tunin; 
+ 80 pages, 10c. 


© 
Bremer. TULLY MFG. CO, 
532 So. Canal Street, Chicago} 


© This seat on « radio or tool advertisement signifiae the approval of the INSTITUTE OF STANDARDS. See pare & 
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Bouse Your Bigger and 
Better Self to Action/ 


HUNDREDS OF COYNE-TRAINED MEN 
EARN $60 TO $200 A WEEK 


lows HE MEN who wi 
be BineTRICAL 


RLECTRICITY i a vat field of ih oppertye fll for csr 
eal Te offers cle 


HRW Es nen wholes proper aloe Kee 


COMPLETE ELECTRICAL TRAINING 
In 12 Happy Weeks at Coyne 


1h perce am ama cor of trav eee 


Send For My Big Free Book 
id Special Offer of 


‘Tune in on COYNE Radio Station WGES 


COYNE 


nee Se Dept tact Cateags 
There is no Substitute for Personal Training, 
in Great Shops, on COMPLETE Apparatus 


Readers of POPULAR SCIENCE MONTHLY will find scores of oppor- 
tunities in this section (pages 120 to 150) for making more money. 


Every reader of Popurar 
Science Mowru.y is invited 
to enter this contest— 


7100 in 
CASH PRIZES 


| For the best letter of 150 
| words or less answering 
the question— 


“What advertisement 

in the ‘Money-Making 

Opportunities’ Section 

interests you most—and 
why?” 


we will pay on February 
10th, the following cash 
prizes: 


First Prize $50.00 
Second Prize 25.00 
Third Prize 10.00 


Fifteen Prizes 
of $1.00 Each 15.00 


First read every advertise- 
ment in the Money-Making 
Opportunities Section on 
pages 120 to 150. Pick out 
the one that interests you 
most and then write a letter 
—not exceeding 150 words— 
telling us why you find the 
advertisement you have se- 
lected the most interesting. 

Entries for the contest 
will close on January Ist. 
The prize winners and their 
letters will be published in 
the March issue of POPULAR 
‘SCIENCE MONTHLY. 


Address your letter to 
Contest Editor 
-MONEY-MAKING OPPORTUNITIES 
Poputar Science Montuty 

| 250 Fourth Ave., New York 
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From an Idea to the Greatest 
Man Building Institution 
in the World 


—And What It Means to 
MenWhoWant to Attain 
Independence 


By J. E. Greenslade 
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man may be his viewpo 
And ideas must neces 
ietprejudiced and limi 
‘Fhousands of master 
rninds in selling have con 
tributed to the N.8.T 


rad eave mucceeded! in a big. way a 


was mang $250 week ie ST. A. Training 


teakingworid-randthou: | Skee umstiatatae! 
find them have at: | "Seta por ne aig tara MeACTIVELY tented alti 
Sears. | aueinae | pienne ececeeee 
Stewhienpayahingioemonti: | Kale executive with a'na- the saeamad.” He top 
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tea make good right from the start when Taicmat(rtfed with the toed th 
- Originat the proved plant, iadom and expert. hailed thus of dur Member to wep 


ence of hundreds of cales authorities are “Take Thdore you NOW— 
“Twenty yearsago when I was Sales Mana- a bore 

ger fora nationally, known firm that laid before them? backed by & Money-Back Guarantee, Are You 

Employed hundreds of salesmen, I found ‘when there are thousands of openings waiting 
that my sale letters and bulletins Nelped 5 igetution cam guarantee a man auc ret wh KNOW HOW TO REEL. 


fay mas iolgecass teironien Tnemeyea, inact Rae EC ae 

‘asa result of weekly letters and bulletins to CeS*- Mut the .T. A. can guarantee to - y ae 

theveaninthefcld weigeased oar tangas, five any man the finest training in sales. An Amazing Book 

132%. Is it any. wonder that 1 conceived in the world. It can guarantee a tigate you to fill in and mail the 

HE, i aay ome ta, omental) {Eat erbar Imtcsion cam qreaace coe cals cabeeecen von fo nad mal tg 
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in the profession, the Association was for- the nominal tuition fee. ‘This book, “Modern Salesmanshi 


trully hunched it 1907. Today, eis the. Furthermore, the N.S. T-A. hasan iron- llerovea revelation to you, Let me 


largest and oldest Institution in the world clad MONEY-BACK GUARANTE hig red 
specializing in Salesmanship tangible evidence of merit fake more money 
doesn’t? 


invited to w 


N.S.T. A. Building 


Siecle Oncapatin 
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FROM THIS RECOGNIZED COLLEGE OF ENGINEERING 


a Homex in 
DRAFTING 


reereeg sentry Dashostateeekicante leer wi aeantiess emeeiaes anaes 
new men yearly, Draftsmen hand with che architect, theenaiteer, 
the builder. And thos many men Tise from such positions to be heads of great contractors? 
organizations directors of railroads, chief engineers responsible positoss cominanding 
very atracive salaries 


FREE TRIAL LESSON 


Prove your fitness and liking for one of industry's highest paic fessions. We want 
¥ fiaduse's highest pai professions, We want you 


to know what Drafting ike ... how readily you can, we 
teach you by mail, So, before you carcll..- FREE... without cost or obligation. we 


‘send you a trial lesson’to study in your own home, 
Within Ten Months 
Increase Your Income 


ning of a, 10 month’ 
Tati rattan yon rn homes yr 
frare hours 1 Yo bean expert 


‘at home, in our 


Mr. Gores Routan 


DRAFTING 
HALL or FAME 


{the Mechanical Department of China 
Find oot what Drafting may meat to you. « 
BG ploy. rere i'n eld in which You can wort 


In Cl ‘Earn While You ; 
SERIE ne Nr oe 
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Beetle te eremes are 
Te eee: Soe ene rac tag a cianenie meena 


Hook ated ese. 


Send Today for FREE Trial Lesson 


Fill Out the Attached Coupon NOW 


jag—Engineering—Electricity—Architecture . . . all branches 
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Teago Tecinial Colles, 
| Beoekat, 118 2604 Se Chicago, 
1 cod me, without costo obiention, your 
1 Freese Tet Lonesn and your 4:page ook 
1 at Pacts aboat Drafting 


ChicagoTECH NICAL College 


Prize Winning Letter 
in the November Contest 


Five members of the World Oppor- 
tunities’ Society will receive scholarships 
in the Coyne Electrical School as a 
result of Mr. Calder seeing this school's 
advertisement in the columns of POPULAR 
Sctence MonTuLy. Here is Mr. Calder's 
letter which wins the first prize of $50.00 
in the November Contest:— 


Dean Sin: 
‘The advertisement of Coyne Elec- 
trical Schoot in the Money Making 
Opportunities’ Department caught 
my interest because it offers a per- 
manent and progreasive opportunity 
—a well paid profession ‘of construc- 
tive service. 

T decided to investigate their 
offer. I called at the school and 
found it an institution of such merit 
that I was most favorably impressed. 

‘This I reported to the Committee 
on Scholarship of our Fraternal 
Order. Upon deliberation the Com- 
mittee decided to offer five annual 
feholarshipa, inthe Coyne School 
for our mera 

See what that one advertisement 
accomplished! 

‘Yours truly, 
M. Capen. 
World Opportunities’ Society, Chicago, 
Minoia. 


Complete List of 


| Prize Winners 


In the November Contest 
FIRST PRIZE $50 


SECOND PRIZE $25 
Rassell S. Landen, Forest Lake, Minn. 
ater Stel 2 Mey 
THIRD PRIZE $10 


mites om 


PRIZE WINNERS who received 
‘$1.00 each for their letters— 
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It’s a shame for you to earn $15 or $20 or $30 
a week, when in the same six days as re zie 
trical Expert you could make La to 
bs it easier—not work half so hard. 
‘in in the small-paj ¢, in a line of work that offers no chance, 
no big promotion, no 0 big income? Fit yourself for a real job in the 
great electrical industry. I'll show you 


Be an Electrical Expert 
Earn $3,500 to $10,000 a Year 
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f Money Talks! 


About 100,000 people have tried this 
remarkable hair-growing method. Each 
had the privilege of getting his money 
back. Yet when the 30-day trial period 
expired—only 3 out of every 100 asked 
for a refund. And they got it instantly! 


The same square guarantee is open 
to you. No strings—no loopholes—no 
alibis—no “i or “buts” or “maybes” 

if my new method doesn't grow new 
hair for you in 30 days—I'll send you my 
check refunding every penny you have 
paid and the trial will have cost you abso- 
lutely NOTHING! 


I Guarantee YOU New Hair 
In30 Days-Or [Pay All Costs! 


By Alois Merke It is useless and a waste of time hair grow in again a the shrunken roots 
Founder of Famous Merke Institute and money to try and get down to seiwite new life and vit 


Fifth Avenue, New York these under-nourished roots with the 

RASP this chance. Start now average tonic or with massages, 
‘and save yourself from the crude oil, etc., for such measures 
tragedy of baldness. Let me prove only treat the surface of the skin, 
to you—without a cent of risk—that_ My Method Gets To the ROOTS 


n Then if you are. not. more 
wrth the sew growth of 


pro: 
etme imma. Tal me 
iyseth Rat po oe would, 
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you can grow new h But my scientific system involves Free Booklet Tells All 
‘An Amazing the application of en- i 
Contract tirely new prin ad sls 
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Sey 
growth. It penetrates i 
Below the surface of [%,tll mercy fil in and mai the coupon 

; vill gladly: send you without cost or ob- 
the scalp and gets right jigation a wonderfully interesting booklet 
to the cause of most which describes in detail my successful 
hair troubles—t he system which is growing new hair for thou- 
starving, dorm ant {aha stout my ironelid gustantee which 
roots. It provides not " 


v les you to 
only an efficient way ‘my treatment 


No matter how fast 
your hair is falling 
out—no matter how 
little of it is now left 
—no matter how many 
treatments you have 
tried without results, 
=I absolutely guar 
antee that my new 
method re you 
new hair in 30 days 
or the trial costs you 


fiving them the norieh- y 
tment’ they need to grow Allied Merke ‘Insti 
Kisie again. “And the fine tutes, Ine, Dept. 


sa stor aiasoeictel, MEM | hing show my system Il, SIZ Fitch 
Why I Make It ‘ones fs “SEB | the fact that it is simple and Aysoue, New York € 
I have found dur- eee Oe a Ba 


ing many years re- 
search and from ex- 
perience gained in 
treating thousands of 
cases of baldness at 
the Merke Institute, 
Fifth Avenue, N. Y., 
that in most cases cf 


Tomfort or faconteniente. Aled Marke Inatitutes, Ine. 
Dept. 171, 512 Fifth Avenue, New York City 


No Cost If It Fails "oc a's Mee "Wiy “WMG “HEE 
Of course there are a sttbine tre Merke Sytem. 

few cases of baldness that 

nothing in the world can Name 

help. Yet 20. many 

hundreds of men and 
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Home-Training 
Now Backed with FREE JOB ‘SER’ 


fon of Mr. A. 11, Burg 

sations aw fast a 
into. Electricity 
rd i got ready with 
Dunlap Job-Method training 


2.—hecause it’s Soeces Small Monthly Payments 


2.—because prepared by 23 t tH 
noted Engineers ‘ 
pate Hiatal En ol jeer’ Get My JOB AND RAISE 


aining. and their work vouches Contract aves 


high standard and thoroughness, 


CHIEF ENGINEER DUNLAP, Electrical Division 
AMERICAN SCHOOL, Dept. E-175 


Dresel Ave. & Sith St., Chicago 


j cs eatet Rapincor Dunlap, Armsiann Scheele 
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They Thought I Was Bluffing 


~When I Told Them ILearned 
Music Without a Teacher 


ig Rubinstein’s "8 nF.” My 
friends, were actually dumbfounded—they 
couldn't believe theit ears. At last 1 was 
the cenler of attra stead 

‘onfooker! Te was just like a 
tr 


Vhy, you didn’t know a. single, hin 
about mite not 80 long ago, Bol —"How 
in'the world did you ever do it?” A note 
of half envy, hall admiration unconscious. 
ly crept into their Voices after they had 
Recovered "from. the unexpected. surprise 

T had just furnished. "Yes," said 
Fim, what port ofa trick have you played 
onus 1, thought ‘you. weren't musically 
inclined?” “Oh, he's been taking lewons 


for years and has kept it a. secret"™—fol- 
lowed Betty and Sue in rapid-fire succes- 
sion. "You ‘can't fool us, though, you 
never legened to play that well without a 
teacher, 

“AYel, yout all wrong everyone, of 
Aidmit that a shore time ago I didn’t know 
ne note. of music from another. And 
Ss 'far an special talent goes wel, | never 
had any.,"-And although Thad always 
Tonged to be able to play the 
plano it was more of leas of 
Bn empty dream, For T just 
couldn't stand. the thought 
of learning. nnasie, Irom a 
teacher and going through 
int of ‘monotonous seal 
and exercises. Te just went 
Against my grain 

“So I've just contented 
myself with sitting around 
fenvying” others who could 
Play—watching them ‘have 
All the fun, Until one night 
fase March 1 was reading a 
Popular magazine and. aud- 
Genly” an” announcement 


possible to mail ut that 

Announcement wondering. So 

ected that the only sepstle thlog to do 
‘And—well, you know 


From the very beginning 1 was enthusi- 
astic about sa ‘ mi 
Bach ‘new lemon was better and ‘casier 


than the lat. Everything about them wat 
to simpie that a child of eight could une 
Geratand it. Te was great fun-actually as 


fascinating as learning a new game. And 
[ always. played real notes and catchy 
tunes. "No, tricks, puzzles or makeshifts 
of any kind, 

Now I can play any piece of music, 
whether it’s a ballad, jazz or classical 
number, And T never have to refuse 
when I'm called upon to entertain. No 
more lonely nights for me. "Now my Ie 
Evjust a joyous round of gay parties and 
admiring friends, 
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“SOMEBODY IS LIABLE TO 
GET INTO TROUBLE 

IF THEY KEEP ON ACTING 

LIKE THEY ARE" 


Stop Making Mistakes 


They may offend others as much 
as these offend you 
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Sherwin Cody School of English 
181 Searle Building Rochester, 
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For the best letter of 150 words or 
less answering the question—“What 
advertisement in, the “Money Making 
Opportunities” Section interests you 
most—and why? First read every 
advertisement in, the “Money Making 
Opportuni tion on pages 120 
to 150. Pick out the one that inter- 
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Train At Home For A Big-Pay 
Learn Quickly RADIO JOB 


And Easil e i y in need of trained men—Radio 
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Big Salaries Paid 
Automobile Experts 


Fastest growing industry in 
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Edison, at 79, Still Stalks 
Nature's Secrets 


ontinsed Bs 
“Yes. It is rapidly becoming universal 
and replacing the old type lead battery.” 
“Which of your inventions are you 
completing or perfecting?” 
“Phonograph, batteries.” 
og Mtn Ye note the economical omision 
Some one told me that the phonograph 
improvement relates to a method of 
automatic manufacture of the disks for 
records. And it is said the batteries are 
to be adapted for use with self starters 
for automobiles. This will be almost a 
revolutionary improvement. The alkaline 
storage cell lives forever compared with 
lead-sulphuric acid, but at present it 
lacks the immediate “kick” needed for a 
self starter. 


ployee whom we may cail Joe. 3 
Edison it wouldn’t work. He came back 
at me pretty strong. ‘Do you understand 
the theory of electricity, including its 
mathematics?” "No, I don’t,’ said I. 
‘Only the practical part that I have to 
do with.’ ‘Well,’ suid he, ‘you report a big 
voltage drop." Don't you know the 
amperes rise when the volts drop, 80 
there is the same wattage? Don't you 
know that amperes multiplied by volts 

‘the trouble?""” 
's place I should 
have wilted—taken my hat and slipped 
out of the laboratory as quietly as 
possible. Joe is a tough guy. He stood 
by what he knew. He dared remind 
the half-parent of electricity that wattage 
is not everything; voltage is pressure and 
fs needed to do a job quick. There was 
too much internal reristance. More volts 
wanted. Thereupon Edison scratched 
his head—a good sign for Joe—and walked 
away. 

L believe the moral of this story is not 
Homer nods, but that we should 
ek to what we know until the cows 

‘To resume that interview, T asked, 
“On what new lines of research are you 
now engaged?” 

“Many, Wait until I've caught the 
fish.” 

My guess is that the biggest fish is a 
new automobile battery that would last 
10 years instead of two. ‘The saving to 
Ameriea on that item would be more than 
a hundred million dollars a year. And 
the nickel-iron-alkaline battery gives out 
no explosive or injurious fumes. 


“TF. YOU were starting your career now, 
would you map a different course 
from that you have followed?” 

“No,” was the placid reply to an 
admittedly foolish question. 

‘What inventions docs the world most 
need to-day?” 

“The world doesn’t need more just 
now until general intelligence has. in- 
ereased so men ean be had to operate 
‘what we have.” 

Edison was a bit tart in the last 
answer and seemingly contradictory, too, 

4) Continued on tate 132, 
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Edison, at 79, Still Stalks 
Nature’s Secrets 


of his own effort to give the world more 
new things. But I am glad he poked us 
‘on our general intelligence. He once 
told me that man needed to develop 
‘about two more twists or convolutions of 
his gray matter. Also T deduced from 
that answer that there is a shortage 
‘among us of real brainy mechanics and a 
chance for bright young fellows to qualify 
fas operators of high grade machines. 

“How about the American chemical 
industry versus foreign competition—for 
example, German synthetic wood aleo- 
hol?” T asked. 

“American chemical industry is in the 
making. Germany is still ahead, but 
not for long.” 


“THE inventor might have added that 

himself gave the domestic chemical 
industry quite a boost during the war, 
manufacturing benzol, carbolic acid, and 
tance that has a name of ‘nine 


Do you want a man's size pay envelope? 
So did ‘this man, Are you'a litte shy on, 


a book learning? ‘This chap never’ finshed 
ayllables eighth grade at school. But he looked the fild 
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How much do you, sleept Statement, “I've been made Assistant to the Chief 


ive to aix hours. ‘The quality is still 
perfect.’ 

‘While ever hostile to sleep, Edison has 
been wont to lead special campaigns 
‘against Morpheus at times when there 
was big problem to solve, | member 
of his famous “insomnia squad” told me 
about « notable campaign of this sort Ere tere ate ck Ne tines 
which took plice about a dozen years 
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ago, ‘The problem was to replace ¢} terested Inaide ot 
phonograph recording cyclinder with a sieeptortw bat og 
disk of a new, virgin type. For three fa 

‘weoks “the old man” shut himself in the 


Taboratory with a faithful few and never 
loft it, day or night. His food was 
brought to him: he took eatnaps on a 
cot, totaling perhaps three hours of 
slumber out of each 24, 

‘At any time he could have been whisked 
home in a car in five minutes—a fine 
comfortable home up the hillside in 
Llewellyn Park—but he had vowed not 
to leave the scene of action until that 
enemy problem was licked. His aids 
‘were permitted to go home for a little 
reat, if they liked, after each 36 hours of 
fighting in the trenches, Overtime pay? 
Yes. They did get paid in hearing the 
boss tell endless funny stories of a 
Chaucerian sort and in working shoulder 
to shoulder with the greatest human 
dynamo in the world, 


"THE boss used to keep a box of good 
cigars on his desk. He noticed once 
that they did not last very long and he 
mentioned that fact to the man who 
‘manufactured the brand specially for him. 

“Pll tell you what, Mr. Edison. I'll 
make up some cigars out of rubbish—you 
keep that box open on your desk for 
these self-helpers. Keep your own box 
of good cigars locked in your desk.”” 

So it was done, and shortly afterward 
the tobacconist asked Edison how the 
little scheme worked. 
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Edison, at 79, Still Stalks 


Nature’s Secrets 
(Continued from poze 133) 
“Say!” exclaimed the inventor, after 
scratching his head. “The desk box is 
Guess I forgot and smoked ‘em 


his laboratory men, I was told, using 
the same 10-cent brand that they liked. 
One of them set up a tobacco shop in the 
laboratory for mutual convenience. Edison 
patronized it to the extent of two packages, 
& week, but overlooked the detail of 
payment. The employee couldn't dun 
the boss for casual dimes. Some one 
advised him to send a monthly bill to 
the inventor's secretary. He did, and 
was promptly paid, then and afterward. 


Ww on this anecdotage, I'll ir 
clude one of the latext ‘going tl 
rounds of the works—which illustrates 
several things, including the infinite detail 
that occupies the inventor. At the peak 
of production the great buildings have 
housed aver 10,000 employees. The story 
soca that Edison, making his urual rounda, 
ona door on Monday and 
he sent his usual note, “Weight no darn 
ood. Tale it of.” Te waa taken off. On 
‘Tuesday he sent another note, “Where 
in that weight?” “It wan put’on. On 
Wednesday the boss wrote, “Why hasn't 
matter been attended to?” Weight still 
there. Why don't you do something 
about it?" The adjuster of weights took 
the note to his superior and said: 
can’t anawer thin” The superior 
“Leave it to me,” and he sent the follow- 
to Edison: 
mt again, off again, on again, Finne- 
ran. 
Monday, Tuesday, Wednesday. 
On Thursday we'll take it off, 
Friday ‘we'll put it back, 
Saturday have it off again. 
But what the-—will we do Sunday?” 
Doubtless the bons started to scratch 
his head over this effusion and then had a 
hearty laugh, for no one likes a joke 
better. He “razzea” his men and doesn't 
mind a return. As far as this door yarn 
is concerned, I wouldn't be surprised if 
the weight on and off was an experiment; 
perhaps a psychological test of a dumb- 
looking janitor. 


[ ASKED Mr. Edison about his present 
diet and he replied: 

“I eat very little. The amount of 
power one can get out of a piece of toast 
is marvelous. What menu? One and 
‘one-half glasses milk, tablespoonful cooked 
‘oats, one sardine each meal. Weight con- 
stant—186 pounds.” 

‘This menu is followed for weeks at a 
time and it includes all meals. The 
inventor used to weigh himself every day 
‘as a check up on his rations, increasing or 
diminishing food allowance according to 
the record of the seales. 

“What is your present view of college 
education?” 


Every one recalls the Edisonian strafe 

against colleges a few years ago and how 

the higher learning was put to a seemingly 
(Continned on pase 135) 
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Edison, at 79, Still Stalks 


Nature’s Secrets 
(Continued fram sae 13) 
Gisgracetul rout under a questionnaire 
bombardment. ‘That warfare was perhaps 
embittered by the fact that a number of 
college ‘graduates were employed in the 
experimental laboratory. All were suave, 
hopeful young men, I was told, and when 
the boss asked them what progress they 

‘making on a problem, they replied 
that they had just about won. However, 
‘on the test, their work usually fell to 

This seemed to prove to Edison 
colleges merely turned out rank 
optimists. On the other hand, the self- 
‘taught, roughneck members of the labor- 
atory staff were inclined to be more 
conservative, even pessimistic, on their 
progress; and when the test came, they 
often gave Edison a glad surprise. 


HE famous questionnaire, compris 

ing hundreds of inquiries on every 
subject from calculus to cucumbers, has 
not been used on job applicants for some 
time. Instead, I believe, the boss gives 
the applicant searching visual “once- 
over.” At least he did this the other 
day to a young chap who was going on 
the road ax a salesman. ‘The young chap 
said nothing while the boss and his 
‘secretary exchanged someshorthand notes; 
he was just inspected and passed. A 
while back all employees were disciplined 
with the questionnaire, save a minority 
of veteran roughnecks who declined to 
say whether they had read George Eliot. 
‘Nor did these rebels suffer for their atti- 
tude, 

“Can you give a little advice to yourg 
men on how to developereative talent?” 
T asked the inventor. 


TOUNG men do not take advice,” 

suid Edison gravely, perhaps with a 
vory alight twinkle in his eye. He added: 
“Creative, talent apparently cannot be 
acquired.” 

‘Of course we know that millions of 
young and old men have taken a lot of 
Edison's advice and they'll keep doing 
10 for a long time to come. He has fairly 
forced his advice on the world in voice, 
song, and light. You bet we take his 
advice! As for creative talent, hasn't he 
told us we're all due to grow another 
loop of that gray matter? 

My next query was framed to match 
the apparent tone of his last response: 


/e Edison rapped 
out a stiff negative to this very question. 
You can judge whether he is not now 
mellower and more hopeful of humanity 
by this answer: 

“Yes. ‘The number of men in every: 
nation, per capita, who are honest, 
humane, and highly intelligent is in 
creasing. This number is a measure of our 
civilization. ‘The Lord appears to be in 
no burry. 

“Will man yet attain a drudgeless world 
through machines or by tapping the 
power of sun, tide, or atom?” 

“There is no limit to the invention of 
ily automaticmachines,” replied Edison. 
“Man will work less and less.” 
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Snakes Are Safe if You Know 


how to Pet Them 
(Continual from paze 2 

‘That fat three-footer with the beauti- 
ful cireular design on his flanks is an uruta. 
He's an irritable little cuss. Watch!” 

Joaquim poked at the snake with his 
stick, and the reptile instantly struck 
blindly right, and left, without coiling. 
“He thinks he's a machine gun,” said 
Joaquim. “He strikes s0 often and 30 
ast that he doesn't bother to take aim, 
‘The law of chance is in his favor. ‘The 
urutd is abundant, and he cripples when 
he doesn't kill. One of his victims was 
brought here for treatment. She wes 
totally blind, vomiting blood, shaking 
with chill, and barely conscious. She had 
heen ‘bitten leu than an hour before. 
You would have said she was already past 
hope. It took two injections of serum 
and two days of care to cure her, 


“"TPHE boipeva, which also strikes from 

flat on the ground, without coiling, 
and the white-tailed jararaca that you see 
over there, are close relatives of the others 
T've mentioned, but aren't so com- 
mon nor dangerous. Your moccasins and 
copperheads in the United States are 
allied to these species. 

“Now here we come to Mr. Cascavel, 
the Crotalus terrificus, the boicininga—in a 
word, the good old always-unreliable 
rattler. We have only one species of 
rattler in Brazil, compared with the 
dozen or so that you have in the Unit 
Statea—but our one is quite enough. 
‘venom is five times more active than any 
other we have studied. He is common 
‘and savage; slow to act, it is true, but 
deadly sure. Our kind friends on the 
faxendas, or farms, send us as many as 
‘two thousand living specimens a year. 

“A vietim of the rattler ahould receive 
serum treatment within two hours, to be 
safe, and should be watched for as much 
‘as three weeks, during which period the 
dangerous symptoma may crop out again 
‘even after an apparent cure. 

“There are about 500 known species 
of poisonous snakes in the world. 
‘The rattlers and moccasins and these 
Brazilian snakes I've shown you are 
closely related. All have fangs with a 
hollow tube through which the venom 
flows. But we have quite another kind of 
‘snake in Brazil—those gorgeous little 
coral snakes that you see over there. 
‘They are related to India’s devastating 
cobra. You can see the similarity in 
shape—tong, thin, and graceful, and if 
you cared to examine their teeth, you 
would find that their fangs have only a 
trough, or partially open canal, through 
which ‘the poison flows, instead of a 
wholly inclosed tube as in the case of the 
other snakes you've seen.” 


[TOLD Joaguim 

out the fangs: but I couldn't help 
imiring again, just as I often have in the 
jungles, those dainty little coral snakes, 
with their brilliant bands of red, black, 
yellow and white. They are deadly in 
the extreme—but fortunately their color- 
ing, like a gaudy bead necklace, makes 
them conspicuous. 

‘Next Joaquim pointed out a long, grace- 

(Gontineed on toge 127) 
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Snakes Are Safe if You Know 


how to Pet Them 

(Continued from pose 138) 
ful serpent, bluish black in color. “A 
mussurana,” he said. “He is non- 
‘venomous himself, and he delights in 
eating venomous snakes. In five years 
this one has eaten 112 rattlers and 
Jararacas, some of them bigger than 
himself. 

“Oh, for a long time, we had great 
hopes of that fellow. We were going to 
breed him, and seatter his kind all over 
the fazendas, to slay the other snakes. 
He is one of the few living things that is 
immune to the bites of poisonous ser- 
ents. 


“T[VE seen 2 mussurana craw! up 0 & 
jararaca and unconcernedly twine 
himself around the latter's body, even 
though pricked by the poison fangs sev- 
eral times during the struggle. Slowly 


the mussurana would wrap the larger 


latter would hardly even fight—he was 
relying on his venom to weaken his adver- 
aury shortly, as in all his past experience 
it had always done. But when once his 
neck was gripped in the mussurana’s 
jaws, the battle was over, and the mussu- 
ana’ was soon absorbing as much of the 
jararaca as he could hold 

“Apparently there is only one snake 
‘whoue poison is deadly to the mussurana, 
‘and that is the pestiferous little coral 

“But our scheme of breeding mussu- 
ranas as protectors of the fazendas hasn't 
worked. We receive very few specimens, 
‘and we can’t keep many of them alive in 
captivity. For a time we flirted with the 
{dea of using wild hogs to fight snakes. 
‘They too are nearly immune to venom, 
but for a different reason. It is simply 
that they earry so much fat that the 
poison rarely gets through it to « vital 
spot. And they like to eat snakes. But 
tthe planters won't have them around, for 
they destroy crops as well as serpents. 
Now we have another white hope in the 
national offensive against serpents. It is 
this little Brazilian skunk, which seems to 
be a natural born snake slayer. I'll 
show you, 


‘HE skunk was put into an inclosure 

with a eascavel. He approached the 
rattler, sniffed it, and was promptly 
bitten’ three times. We could sce the 
blood from one bite on his nose, and even 
fa trickle of the over-abundant venom. 
‘The akunk meditatively raised a 
wiped the injured nose—then di 
was hungry. So without more ado, he 
simply bit off the rattler’s head and ate it 
with relish, poison glands and all. 

“He won't suffer a bit from that poi- 
son,” said my guide. “Yet any one of 
those three bites would have slain you. 
‘The skunk is blessed with immunity—and 
I don’t think science really knows what 
that is. Bach snake is relatively immune 
to the bites of others of the same species. 
‘The amount of rattler venom necessary to 
Kill another rattler, will kill 10 snakes of 
other species, 24 ‘dogs, 60 horses, 600 
rabbits. I don't know how much venom 
would be necessary to kill one of these 
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Snakes Are Safe if You Know 


How to Pet Them 
(Continued from pase 137) 
skunks. We hope that ultimately they 
may prove to be a valuable ally in the 
‘war against snakes. 

“But today the only real hope is the 
serum. The way we make it is fairly 
simple. The venom is extracted by 
holding a snake and forcing him to strike 
with his fangs on a glass vial, which 
receives about half teaspoonful of the 
poison. This is diluted and otherwise 
treated, and then injected into the horses 
that we keep for the purpose. Doses 
growing gradually stronger are given 
repeatedly for about six months. By 
that time the horse's blood has developed 
‘an extraordinary resistance to the poison. 
We draw off then about six quarts of his 
blood and from this the serum is made. 


INJECTED into any snake-bite vie- 

» this serum apparently neutral- 
ines the effect of the poison until the vic- 
tim’s own glandular system has time to rise 
to the emergency and conquer the poison. 

‘ou often have read of many methods 
jupposed to cure snake bite. Making a 
ligature, sucking out the venom, taking 
brandy and cathartics, and keeping the 
puneture open with a packing of sterile 
gauze all are recommended. Down here, 
from repeated experiment, we are con- 
vinced that all the familiar recipes are 
quite futile. ‘The snake venom fixes 
self on the nerves, in the tissues 
blood, with devastating rapidity. 
you are bitten, itis too late for any cure 
except serum. 

“All reported cases of cures by these 
other methods mean merely that the 
snake was not a poisonous species, or 
else that his fangs did not administer a 
normally fatal dose. 

‘Our daily association with snakes here 
has upset _a whole raft of superstitions. 
Snakes will not pursue you. ‘They will 
not attack you unless disturbed. ‘They 
cannot leap through the air, as our 
natives firmly believe. They cannot 
hypnotize anything. We have repeated- 
ly tested on birds, rats, and toads this 
widely credited hypnotic power of snakes, 
and we know they have no such power. 


NOTHER ‘superstition has grown up 

‘around the snake's forked tongue. 
Not only our natives, but many educated 
people think that ‘that flashing pink 
tongue is a poisonous sting. As a 
matter of fact, it is nothing but a feeler, 
and is utterly harmless. ‘The two fan; 
which fold back when the mouth 
closed, and spring down into striking 
Position when it is open, are the only 
‘weapons the snake has. 

“Here, help me hold this rattler a min- 
ute, and T'll show you—" There Joaquim 
went again, picking up snakes! I'd had 
enough: I'told him that T must go to 
kkeep an engagement with wild Indians in 
the jungle. 

T've learned today that you are perfectly 
safe with snakes if you have plenty of 
serum, and wear leggings and gloves, and 
know how to handle the reptiles. But I 
rather suspect that you can be still safer 
by not handling them at all. 
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Chicago, Uh 


922 SCIENTIFIC AMERICAN BLDG. 
Washington, D.C 


66+ HOBART BUILDING 
‘San Prancixe, Cal, 
519 VAN NUYS BUILDING 
Las Angele, Cal 
nd 


Books and Information on Patents 
and Trade Marks By Request. 
Associates in All Foreign Countries, 


if FOR 
With an IGEND THIS FORM 


To the Man Idea FH} 


‘TO PATENT PROTECTION 


RICHARD B. OWEN 
Patent Lawyer 


6 Owen Building, Wo 
Bari Rowe 


TRADE =MARKS 


REGISTERED 


i DONT LOSE YOUR RIGHTS |} 


NVENTORS your ‘ipeas 
Send for our Guide Book, HOW TO GET A PATENT, 


and Evidence of Invention Blank, sent Free on request. Tells 
our terms, methods, etc. Send model or sketch and description 


of your invention for Inspec- 
tion and Instruc! 
Terms Reasonable. 


erences. 


I 
RANDOLPH & CO.) 
Dept. 130, Washington, D.C. (= 


Lessons in Magic 
\Contnsed fem sue 1) 


Do this a few times when all six papers 
| are attached. ‘Then, when you remove 
‘one, raise the knife, apparently as before, 
bout’ as the point comes up, push your 
thumb slightly in the direction of the 
point of your forefinger. ‘This will give 
the knife a half turn that will not. be 
detected, but will let the audience see 
only the side of the blade that was 
Visible when the knife was held in the 
lowered position, 

When youbring the knifedown,of course, 
you pull your thumb in the’ opposi 
direction 0 that the half turn is reversed. 
With a little practice you should be able 
to show either side of the knife at will. 


NOTHER little “table trick": Take 

‘lump of sugar from a bowl, roll it 
out on the table and challenge any of your 
companions to set it on. fire. When 
several of them have held matches to it 
unsuccessfully, you take it, or another 
lump, hold a mateh to it, and immediately 
the sugar begins to burn. 

‘The trick here lies in applying a tiny 
speck of tobacco ash to the sugar. 
You may do this either by letting the 
lump of sugar carelessly fall to the table 
for to a plate where you have placed a 
peck of ash, of by rubbing a little ash 
against the sugar with the end of your 
finger. ‘The smallest bit is suificient to 
start the sugar burning when you apply 
the mateh, for the ash and the sugar form 
‘a fusible chemical compound, 

‘This is as far as T would advise any 
amateur to go in performing chemical 
tricks, for such tricks may cause serious 
accident and injury to a person who has 
not a thorough knowledge of chemicals 
and their effects. I have just received a 
letter from the sister of an amateur 
magician telling me. that her ‘broth 
had blown off one of his arms while 
mixing a flash powder of phosphorus and 
potash, and asking me to warn others 
against playing with powerful and dan- 
erous chemical combinations, 


“THERE sre a number of pretty, and 
amusing effects to be obtained by 
folding and tearing paper. One of the 
Dest of these is what is calied a “Juco 
Ladder.” Fold the short edge of a sheet 
of newspaper to form a little “hem” of 
about half an inch. Roll the sheet down 
its length loosely into a cylinder about 
14% inches in diameter. When six or 
eight inches from the end of the roll, 
insert another abeet of newspaper and 
continue rolling. 

Continue this process until your roll 
consists of 10 or a dozen sheets, or more, 
if experiment shows you that you can 
handle them. Be sure, though, not to 
make the roll too tight. 

‘When you have completed the cylinder, 
flatten it down and tear out a piece as 
shown in the drawing on page 18. Fold 
down the ends as shown, flattening the 
center piece and smoothing all wrinkles 
‘out of the two ends. Take hold of the 
little hem in the center of one of the 
cylindrical ends and pull. Alternately 
pulling on the hem in each cylinder, 


draw out the “ladder” to its full length. 
ed on boxe 
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Lessons in Magic 
(Continued from gost 140) 

If performing this effect unaided, it 
may help you if you put rubber bands 
‘about the cylindrical ends to prevent 
them from unrolling. Or you may ask 
some one to hold the ends for you, and 
then pull out the “ladder” by taking the 
hom in each eylinder in your fingers and 
backing away. 


HE ladder, of course, weed not be 
made with newspaper. You can use 
rectangular sheets of almost any size— 
pages from a magazine, typewriting 
paper, colored paper; whatever happens 
to beathand, ‘The greater the number of 
sheets, of course, the longer the ladder; the 
limit is determined only by the number 
your fingers are strong enough to tear. 
‘These tricks, although more or less 
elementary, ure, every one of them, most 
effective if artistically performed. Re- 
member that misdirection is the secret 
of every magical illusion. Divert the 
attention of your audience from what you 
are doing, parti 
moment in your 
aid in bringing this about is bright 
patter, #0, if you are to succeed as an 
‘amateur magician, you must acquire the 
ability to talk rapidly, continuously, and 
interestingly. 

Self confidence to the point of brazen- 
neat is another attribute that the suc- 
coasful magician must have. You can 
never put over an illusion if you attempt 
to do so in a timid, bashful manner. And 
self confidence will come only from the 
consciousness of skill, won by patient, 
ceaseless practice, 


From the Editor’s Mail 


HY do you read PoPutan SctENCE 
Mowtuuy? What articles interest 
you most? 

The following letters are typical of 
the hundreds that come from our readers 
every month, telling us of the pleasure 
and profit they derive from reading 
PoruLan Sctxce MONTHLY. 

Won't you write, too, and tell us just 
what you think about this magazine? 

‘What an Inventor Says 

Tam a man who has been inventing 
since I was 19 years old, and today I am 
46 years old. I have read a good many 
magazines concerning inventions, but 
PoPuLAR SCIENCE MoNTHLY is about the 
best T have read.—P. K., Mamaroneck, 
N.Y. 

No More Haphazard Buying 

Kindly send me the list of tools which 
the Popular Science Institute of Stan- 
dards has tested and approved. 1, for 
fone, can appreciate such service us I often 
have bought tools only to discard them as 
worthless.—J. W., Evergreen, LL, N.Y. 

Wouldn't Miss an Issue 

T have been taking Porvuar Sctence 
Mowtaty a long time and wouldn’t miss 
an issue—B. A. H., Montreal, Can. 


Interested in Astronomy 
T subscribe ti 
of your astronomi 
N. 


Our Offer: 


14 


Have You An Idea? 


FOR THE PROTECTION 
OF YOUR INVENTION 


YOUR FIRST STEP 


Before disclosing an invention the inventor 
should write for our blank form 


“RECORD OF INVENTION” 


This should be signed and witnessed and 
returned to us together with mode! or sketch 
and description of the invention for 


INSPECTION and INSTRUCTIONS 


No Charge for the Above Information 


Our Four Books Mailed 
Free to Inventors 


Our Itustrated Guide Book 
HOW TO OBTAIN A PATENT 
Contains full instructions regarding U.S, Pat- 


ents. Our Methods, Terms, and 100 Mechani 
Movements illustrated and described, 


OUR TRADE MARK BOOK 


Trade Mark 
Trade 


Shows value and necessity of 
Protect Information regarding 
Marks and unfair competition in trade, 


OUR FOREIGN BOOK 


We have Direct Agen: preign Countries, 
and secure Foreign Patents in shortest time 
and at lowest os 


PROGRESS OF INVENTION 


Description of World’s Most Pressing Problems by Leading 


Scientists and Inventors 


IMPORTANT 


TO MAKE YOUR CASE SPECIAL AND AVOID DELAY 
YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to secure protection, save correspondence 
and obtain early filing date in Patent Office. To secure 
special preparation of your case send $25.00 on account 
with model, or sketch.and description. 

All Communications and Data Strictly tial. Interference and 
Infringement S ur Organization offers PERSONAL SER- 
VICE by Experienced Pat tors and Draftemen, 

We Regard a Satigfed C1 best advertisement, and furnish anyone, 
upon request, lists of client ate for whom we have secured patents, 

“Highest References—Prompl Aulention—Reasonable Terms 


WRITE TODAY- 


Free 
Coupon | 2) see 


VICTOR J. EVANS & CO. 


Patent Attorneys 
dadelphia Offices Pittsburch Office 
nevis Liberty Bid. S14 Empire Bldg. 
San Francisco Offices, Hobart Bldg. 


| Main Offices : 760 Ninth Street, Washington, D. C. 


ie York Ofrs 
"Wookwerth Bid, 


Gentlemen: Please send me FREE OF CHARGE your books as described above. 


oa 


Address... 


In the auto, tractor 
and electrical business 
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J, He, Mesomny, Wolds larga. erin 
if Aint Tract +] 
Shop Erncinasts Cheon Cs 


VLL PAY YOUR RAIL- 
ROAD FARE TO CIN- 
CINNATI, CLEVELAND 
oR CHICAGO, and YOUR 
BOARD FOR 8 WEEKS 


1 got cally dai 
concerns for MeSweeny” trained 
me hey know MeSweeny men 
fre shop-trained, experts on auto 

tractors and motors. "That’s w 
MeSweeny men are in demand. 


from success 


My Here's the big 
Training {citrine | 
Unusual tia you vin 


tools, not text 
‘books, on modern equipment and 
in wonderful shops. 
HOME TRAINING ALSO—in- 
cluded in my special offer. 


Write at once for my remarkable 
short time tuition offer, 


) McSWEENY 


Auto, Tractor and Electrical 
‘TRAINING SHOPS 
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BIG SHOPS 


What a Cleaner Has Learned 
about Your Clothes 


(Continned from pase 20) 


electric machinery, you have much to do 
with fluids for storage batteries, fluxing 
materials for soldering, and ' various 
metal polishes. And if you are a plumb- 
er, guard your clothes against mineral 
acids and soldering solvents. 


UR spotters, in tackling stains, are 
‘more cautious in their procedure 
than the average man or woman who 
tries to remove spots at home. When we 
cannot identify a spot, we follow a 
standard procedure for unknown stains. 
‘This is to avoid “setting” the spot beyond 
remedy. We use in the order given: 
Dry solvents, wet solvents, semi-dry sol- 
vents, reducing agents, and oxidizing 
agents. 

Even then, special problems frequently 
occur. 

For example, we were swamped one 
day recently with 3000 men’s shirts, 
sent by a shirt concer. Every one of 
these had been accidentally stained with 
dark varnish during building  altera- 
tions. ‘They were of various fabrics and 
colors. ‘To insure a process that could 
safely be used, we sent samples of the 
shirts to our expert chemist, who made 
exhaustive tests, 

‘These tests showed that a method 
that proved successful with the silk 
shirts changed the color of the cotton 
shirts. In the end, we had to adopt three 
entirely different processes—for the white 
shirts, for the colored silk and for the 
colored cotton shirts. 

New facts are constantly being learned 
in the science of removing stai 
every other line of work, and new for- 
‘mulas for spotting solvents evolved. Gly- 
cerine, for example, formerly was used 
far more extensively than it is now, and 
ammonia was for many years looked upon 
by the earlier dry-cleaners as a cure-all. 


JUST as = physician hesitates to order 
his patients to take care of their own 
‘small ills, so I would hesitate to suggest 
‘that people try to remove spots and stains 
from their clothing themselves. Yet 
there are a few methods for removing 
common stains that I think every one 
should know. ‘They are: 

Fatty grease stains: On wash goods use 
warm water and soap; but on delicate 
fabrics use carbon tetrachloride, which 
may be bought in any drug store under 
various trade names. On fabric likely to 
be injured by water, use absorbents, such 
‘as blotting paper, fuller's earth, French 
chalk. 

Paint: Try to remove paint stains only 
when they are fresh. If the material is 
washable, plain soap and water will 
remove them. Otherwise, sponge the 
fabric with pure turpentine. If paint is 
hardened, send to the dry-cleaner. 

‘Azle grease, mineral oils, pitch: First 
rub with vaseline, then apply carbon 
tetrachloride. 

Tobacco: Apply warm glycerine when 
the fabric is colored; hot dilute alcohol 
to white fabrics (but not to artificial silks). 

(Continued om page 143 
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Exports Earn S75 0 $200 9 Week 


By F. E, Sengstock, E. E. 

Contains all the information 
needed for the proper installa 
of lighting and power systems 
fouadog std other bal 

It completely covers inside elec- 
trical ‘wiring and construction in 
accordance with the National 
Electric Code. 

Pocket sise—flexible binding 
48 pp. Price $2.50 
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250 Fourth Ave., New York City 
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What Could You Do 
with $50—? 

See the Cash Prize Offer on 

Page 4. — 


What a Cleaner Has Learned 
about Your Clothes 


(Contin from page 182) 

Coffee: Use soap and water (not hot); 
then, if necessary, potassium perman- 
ganate. 

Mud: Let dry and brush thoroughly. 
Sponge with aleobol (but not if artifelal 

). 

Water spots: Dampen the entire gar- 
ment, and press while still damp. 

Since people took to soft drinks, and to 
staying home evenings for radio concerts, 
and to going away for week-end auto trips, 
‘we've had to cope with stains that were un- 
known to our predecessors 50 years ago. 


A WHITE georgette wedding dress 
+A. was brought to us by a young bride 
one day last winter. She had worn it 
two or three times, and wanted it cleaned, 
0 that she could pack it safely a 

‘The dress appeared slightly soiled, but 
otherwise spotless. However, when it 
came through the dry cleaning, we found 
1 yellowish stain on one of the panels. 
Nothing would remove it. We finally 
sent the panel to our chemist for a report. 
Ginger ale or some other soft drink, 
spilled on the dress, and perhaps un- 
noticed at the time, was found to have 
been the original cause of the trouble. 
If the young woman had told us of this 
in the first place, we easily could have 
removed the ginger ale by water brush- 
ing. As it was, an entirely new panel 
hhad to be sewn into the dress. 

People did not chew gum a century 
ago, nor drink malted milk, condensed 
milk, or even pasteurized milk. ‘They 
didn’t know the taste of ice cream. In- 
delible ink, road cil, perfumes, battery 
acid, lipstick and rouge—these, too, are 
leaving the fingerprints of twentieth 
century civilization on our clothing. ‘The 
dry cleaner receives this by-product in 
the form of new stains, to the removal of 
which he must apply’ all the ingenuity 
‘and chemical knowledge at his command. 


DVANCES in the industry have 
£Y given the dry cleaners an equipment 
consisting of machines to cleanse the gur- 
ments in the solvent (washers); machines, 
to remove this solvent from the cleansed 
garments by centrifugal action (extrac- 
tors); and machines to dry and deodorize 
the garments (tumblers). 

‘A’ recent revolutionary step in the 
industry was the introduction of the s0- 
called “continuous flow” system. ‘This 
made an automatic “clarifier” an integral 
part of the cleansing proces. The sol- 
vent now flows in a continuous passage 
from the washer to the clarifier and back 
to the washer—returning as a cleansed sol- 
‘yent. ‘This has eliminated the laborious 
and repeated rinsings in fresh loads of 
solvent. 

‘An even more recent innovation is the 
introduction of a semi-nonflammable sol- 
‘vent, a heavy petroleum with an initial 
boiling point of from 280 to 300 degrees 
F. and an end point of from 400 to 420 
degrees. If gencrally used, it is hoped 
that this solvent will considerably de- 
crease the number of explosions and fires 
in dry-cleaning plants, and protect the 
lives of the operators. 
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What 10,000,000 People Like 
to Hear on the Radio 
(Continued rom noe 60 


“Of course, there are freak letters 
‘coming in all the time,” he continued with 
smile. “If our chief announcer were 
not already married, he could have had a 
wide choice in wives from among the 
number of feminine listeners who have 
fallen in love with his voice and actually 
proposed marriage by mail, sight unseen! 
‘Then there are the listeners who send in 
presents as a mark of their appreciation. 
Everything from a peck of extra large 
potatoes toa pair of fireman's heavy, red 
suspenders elaborately embroidered!” 

Although talks and lectures do not 
seem to be rated very high on the scale of 
what the modern listener likes, this cer- 
tainly does not apply to such features as 
morning health exercises. 


“Tite eiector ofthe largest morning gym 
class in the world, who geta enormous 
numbers of men and women out of bed 
at 645 every morning just to exercise 
according to his instructions over the 
radio, told me that in the last year he 
had received upward of 100,000 letters 
from radio listeners who stated that they 
were consistently following his course 
Te is estimated that not 10 per cent of 
radio listeners ever write to a broadcast 
station, #0 it is easy to make a pretty 
ood ues ns to the actual number of 
people who follow his course. 
‘And that they are greatly benefited is 
shown by letters such ax thi 
You stated over the air this morn- 
ing that you would like to hear from 
your radio audience regarding toms 
‘Sfweight through doing the exercises 
You broadeast every morning. Lam 
‘ery much pleased to, beable to re- 
ort progress in that direction, 
‘On March thirtieth last, { weighed 
205 pounds and was getting one of 
those ‘things ‘that keeps & fellow 
from seeing hia shoes. June fifth T 
weighed 193, July first, 191, August 
tember fifteenth, 
lost 25 pounds 
in 534 months. Don’t you think this 
faal reduction is allright? Tam 
ow just about what { should weigh 
for my height and age. 


‘The public wants entertainment by ra- 
dio, They have received medical treatment 
by radio, and now they lose weight by radio. 


Recent Publications 


The Marvels of Modern Physics, by 
Joseph McCabe. Atoms, electrons, wire- 
Jess clectricity, and other wonders of 
physics explained. Illustrated. G. P. 
Putnam's Sons. 

Our Insect Friends and Foes, by William 
Atherton Dupuy. Interesting stories of 
‘everyday insects. Mlustrated. The John 
C. Winston Co. 

‘The Engines of the Human Body, by Sir 
Arthur Keith. The human body e 
plained from the viewpoint of a mech: 
cal engineer. Illustrated. J. B. Lippin- 
cott Co. 

Automotive Repair, by Homer J. Smith 
and Roy S. Kern. ‘Working manual for 
students, automobile owners, and repair 
men. The Manual Arts Press. 
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How to Paint Your Car 
ce 


for—one priming coat, then two coats of 
paint and a finishing coat of varnish. The 
first three coats have to be rubbed down 
with pumice stone or fine sandpaper and 
the car gone over with a tack rag. If 
T tried to do a real high class ‘coach 
job’ with many thin coats, we'd be snowed 
under with the spring repair work before 
I could get it finished. Besides, I'd get 
tired of leaving the car here while I walked 
home every day.” 


“THE bookkeeping end of the business 
‘at the Model Garage, which Joe took 
care of, being light just then, Joe had 
considerable time to spare. He pitched 
in to help Gus with the sandpapering and 
dusting. 

“Just see how easy it is to get the paint 
‘nice and smooth with this brush," Gus 
pointed out, when they had smoothed 
down the priming coat, and he began to 
apply the second coat. 

“Phat's because you are using good 
paint," said Joe. 

“Sure it's good paint Didn't I mix 
it myself? But if you'll take a good look 
fat this paint brush you'll see why the 

aint flows so smoothly. That's no 
89-cent bargain sale brush made out of 
pig’s whiskers stuck in the handle with 
glue, No, sirt It's pure badger hair set 
in rubber, and I'd hate to tell you ho 
much money I parted with to acquire it, 
Gus stated with the enthusiastic pride 
of a good workman in a fine tool. 

“So the bruah makes a lot of difference, 
does it?” Joe asked with interest. “Why, 
I thought that anything with bristles in 
it would do. I'd have used a cheap 
brush that I could afford to throw away 
after I'd finished and save myself the 
trouble of cleaning it." 


ined 66 


HERE'S, where you're all wrong,” 
said Gus with emphasis. “Cheap 
brushes may be all right to use on a 
cowshed, but you can’t do a really fine 
job with'‘em. ‘They simply will not flow 
‘the paint on smoothly, and you spend half 
your time picking off the bristles that 
keep coming out of the brush." 

By the end of the woek, the first three 
coats had been put on. ‘Gus made sure 
that each coat was thoroughly dry before 
he applied the next one. Of course, 
each coat was sandpapered lightly and 
Gus and Joe spent a lot of time on the 
dusting. 

“Now comes the hardest job of all,” 
Gus announced the morning after they 
had finished sanding and dusting off 
the third coat of paint. “Today I'm 
going to flow on the finish varnish coat, 
and I'm going to have it absolutely 
smooth and glasslike all over or bust a 
Teg. trying! 

Get the oil stoves going, Joe, while I 
wet down the floor and walls'so that 
walking around won't raise any dust. 
‘Then when the temperature is up to 70 
degrees you can go outside and see that 
nobody races a motor in the garage 
‘or does anything else that would be 
likely to kick up a lot of dust or jar any 
down from the ceiling.” 
(Contnned on naze 140) 
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Why Dance in the 
Old Fashioned Way 


—When It’s So Easy to Be 
Up-to-Date? 


Want to be truly popular? Want to be in 
vited everywhere?” Want to enjoy parties 
land get real joy out of dancing? Here's how! 
Learn to dance the new peppy way and see 
how you begin to beindemand asa partner! / 


“walk: 
because 
. You 
to the new ball- 
y the latest 
that every- 


one enjoys dancing _with 
who thinks jhe's getting. b 


room music 
| steps, the 
one is doing! 
"Those lumber 
jazz Taughed, i {into the ‘allroom—those 
Awkward: old-fashioned steps—get rid of them. 
Learn to dance the new way and ace what a d 
ference it. makes.” Not only will you be more 
popular, not only will you be a favorite partner, 
ot only will the girls like to dance with you, but— 
You yourself will get more joy out of dancin 

‘No longer will dancing be a ballroom duty, but a 
lease. the end of a dance you won't feel 
ired, but exhilarated. You can dance all night the 
hew ‘way, and enjoy each dance more than the 
fone before. It's great 


Send for this FREE book 

TODAY! ) 
‘This free book describes Mr, Mur: 
ray's unique method of teaching fa 
etal, and also includes a. special 
tet aon rom his fo our 
cE. Just send the coupon 
(orth i printing 
hd mailing) and this interesting 
ibook with the free lesson will be fore 


you may for 
ip and mail this coupon NOW, 
ARTHUR MURRAY. 
Studio 580, 7 East 43rd Street, 
New York City. 


Arthur Murray’s Famous 
At-Home Method 


Of course you want to dance the new way! Why 
don't you let Arthur Murray teach you—his fasci- 
‘nating, quick, at-home way—without partner, with- 
out Yof your home? You'll get 
real pleasure out of it. Qui 
possible, you'll learn how to do all the modern jazz 
gps that make a dancer popu 

prove it Mr, Murray is wi 
illustrated book, “The Short Cut to Popularity,” to 
anyone who requests it 


YOU CAN BUILD THIS IDEAL 
—, WORK-BENCH — YOURSELF 
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Pgh) til bench with a good vise. One that also has 
ae Se 
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trated, with full size details and bill of materials 
pp tied ean sips 


POPULAR SCIENCE MONTHLY 
280 FOURTH AVENUE NEW YORK 


Nl LEMonevap Walcin Gal Opponcunmitres} 


January, 1926 


Howtolnvent 
Edison Says Invention is 
a Science and should be 
taught as a profession 


One Idea May Win 
You a Fortune 


Thowands of inventions er needed today. Jae 


Inventor had to. wo 
wren fat hima. 


me event Yor the fixe 
fone They: explain how 
sot ad Peet your 


First Course 


Bisson ene retin tee at 
rele at agro vaRE 
mnysto-understand language, ou ate told. how 


New Book on 
entive Science 
som ta re St 


wi 
da pot cand WO 


BUREAU OF INVENTIVE SCIENCE 
Bot ats Wiener Belding: Rochester: NOY. 


am | 


cy. 


| have 


How to Paint Your Car 
(Contnned from pase 149) 

“Why be so fussy?” said Joe. “What 
little dust you might get on the car by 
walking around won't hurt the varnish 

“Don't you believe it," Gus stated 
decidedly. “That's why ‘most amateur 
jobs look so punk. ‘The least bit of dust 
‘on the varnish, and the bird who did the 
job has to tell ll his friends that it looks 
fine if you stand 20 feet away! 

“Just to be sure, Im going to strain 
this varnish through a piece of that 
cotton cloth. ‘Then, if there are any 
Jumps or particles of grit in it, they won't 

hance to show up like warts on 
the finished surface.” 

Joe followed Gus's instructions so 
literally that he made two customers 
shut off their motors at the door and 
Pushed the cars inside by hand. 

‘The next morning Gus, with a great 
deal of ‘pride, invited Joe in to see the 
result of his handiwork. 


“THERE!” he said. “That's pretty 

durn near as good a job as any 
professional auto painter could turn 
out.” 

"Sure looks swell," admitted Joe 
admiringly, as his eyes traveled over the 
smooth shining surface—no trace of dust 
or a brush mark anywhere. 

“We ought to go into the auto painting 
business if you can do as good a job as 
that," he suggested. "By the way, I was 
looking over my flivver last night, and as 
far as I can see, the paint is perfectly 
good, only it's Kind of dull. Could I 
freshen it up if I put a coat of finishing 


“If the paint isn’t cracked or checked 
you ean do a good job that way,” replied 
Gus. “These quick drying auto enamels 
are pretty good for such a job, but you 
must be just as careful about dust as if 
you were trying to apply coach varnish. 
‘That's what most of the enamels are, 

nyway—high grade varnish with color 
added. Only be sure that you buy the 
best grade you can get; some of the cheap 
grades show white when the car gets 
rained on and they begin to look shabby 
before a month has gone by. 

“Don’t forget the heat, either. There 
was a fellow I know who put on a 
coat of one of these one-day-drying auto 
enamels in a cold garage in the middle 
of winter. It took nearly a week to dry 
and meanwhile dust blew in through 
the cracks in the door. ‘That job looked 
like it had been done in a concrete 
factory. 

“And as for going into the painting 
business—nothing doing! I'd rather pull 
down three transmissions and four rear 
ends than do one paint job. I'm an 
auto mechanic—not a painter. 

“This bus is finished now,” he declared, 
as he started in to clean up his brushes. 
“We'll let it sit there for a couple of days 
and then I'm going to shower it down 
with cold water to set the surface of the 
varnish, ‘Then I'll wipe it off with a 
piece of chamois skin and after that I'l 
roll down Main Street thinking I'm 
fooling everybody into believing that I 
have @ new ear!” 
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(Continsed from pase 27) 


who have remarkable memories for sport 
statistics. ‘They ean’ tell you football 
scores and baseball batting averages with- 
‘out end. ‘They don’t learn these facts to 
iow off, but simply pick them up be- 
wuse they are interested keenly in 
athletics. 

‘When I went to Amherst, the president 
of the college was famed for his memory. 
It was said that once he had met a 
student, he never forgot that student's 
name, no matter how many years inter- 
vened, ‘The secret was profound atten- 
jon. "He made it a point to have a 15- or 
20-minute interview with every fresh- 
‘man, [remember all the while I was in 
the office he was studying me closely, 
First he made sure to get my name cor- 
rectly. During the interview he used my 
name five or six times. As a result, at the 
‘end of the 15 minutes he had my name 
fand had it linked to my personali 


0 YOU find it hard to remember 

names? If you do, this repetition 
trick will help greatly. ‘When some one 
introduces you to Mr. White, say, “Ob, 
yes, Mr, White, I'm glad to meet you, 
Mr. White, A relative of the Whites of 
Chicago? No? Mr. White, there, is a good 
friend of my father.” 

Punning on names helps, too; rem 

boring names by their resemblance to the 
names of animals, familiar objects, 
‘on; but don’t try this with strangers 
off the bat, If you ean slip the name into 
‘8 classification, that will help, too. 
Some names sound aristocratic. Other 
names indicate immediately a certain 
nationality, Recalling that it was a 
name of Irish origin would help in bring- 
ing back the name of O’Brien, The 
name may be that of a color, such as 
Green or Gray, or you may ‘think of 
‘other possible groupings. 

Mechanical aids help in improving your 
memory in special lines. Make up little 
stories that link the facts together. 

‘Thus, in a comparative word-memory 
test, such as is shown on page 26, you are 
given a list of words in pairs, then later 
given one of each pair and asked to recall 
the other, ‘The easiest way to remember 
these is to establish a story, connection. 
Suppose the words are “dark” and ‘‘toe.”" 

‘The man stubbed his toe in the dark 
‘This little story werves to link the two 
‘words so that later you can recall them 
together. 


YOU probably have not a few facts in 
your mental storehouse that you 
reall by means of doggerel. You may, 
for example, remember the date of the 
discovery of America by using the old 
rhyme, “In fourteen hundred and ninety. 
two, Columbus sailed the ocean blue.” 
‘And no doubt you remember the months 
that have 30 days by the familiar, 
“Thirty days hath September” jingle. 
‘Such mechanical aids are useful—pro- 
‘vided, of course, that they are not so 
complicated as to make remembering the 
method more difficult than remembering 
the facts themselves would be. While on 
the subject, I recall a shorthand version 
of the “Thirty days hath September” 
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Is Your Memory Really Bad? 
(Conia = 


sequence. It is the single word “apjun- 
‘seno," made up, as you can see, by com- 
ining the first’ letters of the names of 
each of the 30-day months in the order 
of their occurrence. 

I know some persons who remember 
telephone numbers by making words of 
them. Each digit has a corresponding 
consonant. Between the consonants they 
fit vowels and make a word that is linked 
to the person's name. For instance, Mr. 
Brown's telephone number is 5179. Sup- 
pose the consonants corresponding were 
g.b,1,andn. ‘Think of the word goblin. 
A brown goblin—there you have it. 

A, G00D way of compiling the code 
that corresponds to the 10 digits is 
by selecting letters that resemble in some 
particular the numbers for which the 
stand. ‘Thus I might equal one; n (two 
upright lines like the Roman numeral) 
‘two; m (three lines) three; r (last letter 
of name of number) four; ¢ (Roman 
numeral) five; p (resembles the number 
inverted) six; ¢ (capital resembles the 
number) seven; ah (arbitrary choice) 
ight; g (written, resembles the number) 
nine; and z (first letter of name) zero. 
‘Such a code has the additional ad- 


f | vantage that the sounds are not repeated, 


and consequently any word formed from 
tthe letters will stand for one set of nur- 
bers and one only. By this system the 
number 1002 would become 1-2-2-n, sug- 
eating the word “lesson”; the number 
8640, sh-p-r-2, suggesting “shippers.” 

One man ‘who makes many public 
speeches locates each successive “point” 
of his speech in a corner of the hall or in « 
room of his own house. ‘Then when he 
hhas finished one point he looks in the next 
room and this instantly recalla the next 
point of his speech. 

Last year there was a young Lithuanian 
at Columbia University who astonished 
every one with a remarkable memory 
demonstration. He could state correctly 
from memory the logarithms for figures 
from one to 100, and could call off any of 
300 numbers previously arranged in a 
list, when only their location in the list 
was indicated. It was understood that 
the young man had prepared for his ex- 
hibitions by memorizing the list. Even 
fo, it was an impressive stunt. 


HE EXPLAINED that he did it by 
associating the numbers with various 
colors ofthe spectrum and that hia powers 
‘were exclusively visual. He merely trans 
Iated colors that he saw back into 
numbers. 

Supposing you have carefully organized 
the material that has gone into your 
brain. Your background of information, 
your ability to think of things in large 
unite, your interest, attention, and repeti- 
tion have helped to make vivid impres- 
sions. You have a healthy brain, so you 
let the process of retaining facts take care 
of itself. ‘The only thing that remains is 
recalling the facts stored away. 

‘This, too, will take care of itself if you 
will remove all distracting elements, the 
chief of which is emotional disturbance — 
fear that you will forget. I shall never 
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Is Your Memory Really Bad? 
(Continued from pege 148) 

forget the appalling sensation I once ex- 
perienced on the platform in high school 
as I waited my turn to give a speech. I 
was sure I should forget. I did not 
forget, but the task would have been 
twice as easy if I had had confidence. 

If you can't remember something at 
first, drop the whole matter and come 
back to it Inter. It means that certain 
connections are established in your brain 
‘over the wrong paths. If you back off and 
reat a while, the wrong track will fade out, 

‘Trust your memory and go right ahead. 
If the connections are established prop- 
erly, they will function with ease, 

Memory tests concocted in psycholo- 
gists’ laboratories have practical use right 
here. In themselves they do not improve 
memory, but they do develop self confi- 
dence. ‘Try them on yourself. They 
will show you that there is nothing the 
matter with your memory. Your prob- 
Jem is to become a better manager. 
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MONG these 50 forms are hidden the 

25 forms shown at the top of page 26. 
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you remember correctly, and deduct one 
for each that you mark’ wrong. 
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‘The Word Test 
PPOSITE each of these 10 words 
‘write from memory the word with 
which it is paired on page 26. See how 
many you can recall: 
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Cartoonists earn from $50 to over $250 a week! Why 
don't you make big money in cartooning when new 
method makes it so easy to learn—at home in spare time? 


HOUSANDS who never dreamed they 
could make cartoons, can now oe 
carn big money in this fascinating 
field. Right at home in your spare 
time, you can now easly learn to 
nae all Kinds of cartoons—comic, 
Sport, politcal, human interest and 
animated. Vou can now earn some of 
the big: money paid for cartoons of 
chery description. 
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How could money beearned 

more pleasantly? A few 

hours, a day. at work 
jovable as 


1eythatcanbeearned! 
‘Never before have. the 
‘opportunities in cartoon ¢ 
ing been 20 many or 40 


varied. | Never has there bee 
such a splendid chance 
fearn big money for cartoons. And regard- 
fess of what you are doing at present or 
how poorly you draw now, you can easily 
and quickly learn to make cartoons thra 
this new easy method. 
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THE DANGER OF 
NERVE EXHAUSTION 


‘Your Nerves can make or break you! 


TEs is but one malady more terrible 
than Nerve Exhaustion and that is its 


‘Only those who have passed 
through a siege of Nerve Exhaustion can 
understand the true meaning of this state- 
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under conditions of nerve strain, In m 
it can generally be traced to the strain of 
business worries and responsi 
more frequently, to exceases 
DOver-active emotions—particularly. in mat- 
ters of love and marital troubles, 
Tndeed, we are ALL living under severe 
nerve strain. "We go. about the. business 
Of  bread-winning with a. mad 
and, inthe same way, we go shout out 
Blegnurs, “Thin ism age pe of nerve aa 
to ita devastating elfect, 
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Nervous System. 
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| Here Are Correct Answers to 
Questions on Page 41 


1. During the first six months. ‘The 

increase in height is usually about five 
sr cent a month. | In weight itis about 
0 per cent a month. 


2. cThey contain an oily chemical that 
evaporates, very irritating to the deli 
mmombrane of the eye: The watering isan 


attempt of the eye to wash away the 
irritation. 


3. _ Precious stones are merely crystal- 
lized minerals. ‘They are formed in rocks 
by slow crystallization of the proper 
mineral. 


4. When the the powder 
turns into gas. ‘takes up much 
more room than the pewder did and that 
is what drives the bullet out of the gun. 
‘When the bullet leaves the gun, the gas 
behind it escapes suddenly and sets 
found wave. This is what we hear as 
ang. 


5. A broadcasting station does not send 
Out merely a wave Corresponding exactly 
to the sounds that it intends to Broadeas®, 
Tnatend, the fundamental thing that the 
broadcasting station sends out isa radio 
wave of uniform frequency, his frequency 
Being the apecited ‘one Yor that station, 

hie fundamvental. wave is called. the 

carrier wave.” ‘The. sound messge is 
superposed om it. 


6. ‘The water inside the living cells 
freeses and this bursts the cells so that 
they die. 


Zien Tt is made of nitroglycerine mixed 
with some absorbent material, as clay or 
sawdust. ‘The atoms of nitroglycerine 
are fastened together. very loosly. | On 
the slightest provocation they fy apart 
and the nitroglycerine exploden violently. 
‘The clay or sawdust divides up the nitro- 
glycerine so that iin not quite ao violent. 
‘makes it safer to handle. 


gn is red 


8. When a ca is frightened or angry be 
uilles up the hair of his body and tail in 
order that he may appear to be more 
dangerous. ‘The cat does this by a 
chemical discharged by his adrenal glands. 


9. Strictly speaking, there is not 
though at the center of the earth things 
‘would weigh very little. Weight is due 
fo the attraction of gravity. At the 
center of the earth the attraction due to 
the matter of the earth would disappear, 
Dut there still would be some slight weight 
due to the attraction of gravity of the sun, 
the moon and the other heavenly bodies. 


10. Because when it was formed the 
matter that gathered together was, re- 
‘volving, probably because the attraction 
of the passing star started it off. The 
earth has simply kept on spinning asa top 
‘would spin if there were no friction of any 
kind to make it stop. 


a 


A scorpion, not very different from 
Ties. ts Sharia period, 


there were a lot of scorpions living in 
‘ocean. Some of them finally learned to 
live ashore. 


12. Very few people take exactly equal 
| steps with ‘thelr two legs. In ordinary 
Walking we correct. this” automatically 
Whenever necessary beesuse we eam ace 
where we are going. 
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Tre sue 7 semne ws BeBe 
ALL-AMERICAN RADIO CORP. CHICAGO, U.S A_ 


When a Finer Transformer Is Made 


It Will Bear This Name-Plate 


Radio moves rapidly. Perhaps some time there 
may be seen a better transformer than what we 
now know as Rauland-Lyric. It may sell at $9, 


or $10, or $15, or $7. But the careful observer 
of the past year’s developments will entertain 
not a moment's doubt of one thing: when the 
better transformer comes it will come beneath 
the famous Rauland-Lyric name-plate. Behind 
this as a pledge rests the entire organization and 
resources of the All-American Radio Corporation 


Rauland-Lyric is easily obtain- Rauland-Lyric tone quality is 
able from better-class dealers now available in a complete 
everywhere. The price is nine receiver: the new All-American 
dollars. Descriptive circular Model R (a five-tube tuned- 
with technical data may be had radio-frequency set) now being 
on request to All-American shown. If your preferred dealer 
Radio Corporation, #20/ G4 does not display it, send to us 
Belmont Avenue, Chicago ant for descriptive booklet 
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Shave every day—be comfortable 


| YESTERDAY — 
| There are logical reasons for the disappear- 
ance of the whiskers that used to ripple o'er 
the bilateral conformations of the manly 
countenance, 

When people inyested money in buggies 
| and tin bathtubs it was neither dangerous 

nor uncommon to display facial outcrop- 
pings; but this is an age of speed, and some 
things cannot conveniently be ‘associated 
| with velocity. 

Proceeding at thirty miles an hour, a man 
with swishing side-whiskers might easily 
become involved in embarrassing entangle- 
ments. With his pilary encumbrances ap: 
ping like pennants in a storm, he would 
offer an immediate challenge to any motor- 
cycle cop who might be inclined to pull 
him in. 

‘There was a time when the proprietor of 
a rippling beard was justified in regarding 
it as a measure of self-defense; but that was 
when shaving was justly considered a major 

operation—when there was nothing 
Naxx, like Colgate’s Rapid-Shave 
~ ‘Cream for making 
lather. The 


‘COLG@TE’S 


softens the beard at the base 


— TODAY 
advantage of shaving every day becomes 
apparent when a picture of the man of 
affairs balanced between his former. side- 
flaps is brought into contrast with the 
smart appearance he presents, today. 

ike millions of others, this man lathers 
with Colgate’s because there is nothing that 

uals it for putting comfort into shaving. 
The moist, fine lather, goes to the base of the 
hair and softens it instantly where the razor's 
work is done. 

‘There is no need of mussy rubbing in with 
the fingers. Working up the lather on the 
face with a wet brush is sufficient to make 
the heaviest beard yield easily to the blade, 

Colgate's leaves the face cooi and refreshed. 


Let us send you a trial tube of this marvelous cre 
better shoring. ‘Ploase ure the coupon eh enclose te, 
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